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CHAPTER I 
INTRODUCTION 
The cognitive learning theory of Jean Piaget and the refinements and 
additions to it in the area .of matheraatics learning by Jerome Kaplan form 
the theoretical base of this study. From this theoretical base, implica-
tions for future mathematics education in elementary schools may be 
derived. 
Piaget•sl theory outlines three learning stages through which all 
children pass. These stages seem to describe the kind of mental struc-
tures available to the child in his dealing with the world around him. 
The sensori-motor stage is first. It lasts for approximately the first 
two. years of life. During this time a ch11 d "thinks" in tenns of various 
sensori-motor schemes; for example, when he encounters a new object, he 
might put it in his mouth. feel it while passing it back and forth between 
his hands, and then bang it on the floor. He is experimenting with the 
object. 
The second stage consists of two main parts: the pre-operational 
period, lasting from about age two until about seven. and the concrete 
operational period. spanning approximately age seven to age eleven or 
twelve. When a child begins to use words as symbols or representations 
lJean Piaget, The Child's Conception of Number (London, The 
Humanities Press, Inc:-1952), p. i 34. -
1 
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of reality, he is moving into the pre-operational period. During this 
time. the child's schemes (his mental pictures for processing informa-
tion) expand to include manipulation of words and other symbols of the 
environment. Use of the imagination in stories is one of the chief 
means of this symbol manipulation. During the pre-operational period, 
the child begins to form schemes from operations on real objects. For 
example, he may spread apart a group of objects, put them all into a 
container, pile them one on top of another. etc. By these actions on 
things, he forms the concept of conservation of number, i.e., that the 
number of objects remains constant under these operations. When he has 
formed such a scheme, he moves into the second period, that of concrete 
operations. The concept developments are simply mental or internalized 
actions not phys i e& lly performed. To fit Pi a get • s mode 1 to the 
Mathematics Modules in this investigation one assumes the child has 
mastered the operational period. To be successful with Mathematics 
Modules he has to have internalized actions because the Mathematics 
Modules deals in the abstract, using only symbols. The ele•ntary 
student does not work on the concrete level in this program. 
The movement from pre-operational to concrete operational 1s not 
all or none. During the middle of the second stage, a child will 
probably be pre-operational in some areas and concrete operational in 
others. 
At approximately age eleven or twelve, the third stage begins. 
It is called the formal operational or hypothetic-deductive operational 
stage. The child's 111ntal structures in this stage are those of 
propositional logic. He no longer is forced to make conclusions only 
> 
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from real things and actions on real things. The child now has all of 
the structures and forms of argument of deductive logic available. 
Piaget distinguishes two types of experiences: physical 
experience and logical mathematical experience. Physical experience 
consists of acting on objects to find out about the object themselves. 
Logical mathematical experience derives knowledge from the actions which 
transform the relationships among the objects. In each case, the student 
constructs new concepts and eventually analyzes these concepts. With 
sufficient familiarity and experience these concepts become the object 
for the next level of construction and analysis. 
There is a constant spi ra 1 of concrete, semi-concrete and 
abstract. The last becomes concrete with experience. This spiral con-
tinues as one concept serves as a foundation for another. 
Jerome Kaplan's Mathematics Modules fit Piaget's model. 
Mathematics Modules are individualized modern mathematics programs for 
elementary school students. In this progrm students concentrate on 
only those mathematical skills and concepts that they have not previously 
developed and mastered. Mathematics Modules enable teachers to cope 
with the coq»lex problem of having to teach students with diverse 
abilities and varying degrees of competence, found in any classroom, 
grade level or school. 
The program can be implemented with small or large groups of 
students within the usual classroom setting. It allows students within 
one classroom to work on many different levels and topics. Mathematics 
Modules are not only comprehensive in their scope as a system but also 
relatively easy for teachers to administer. 
> 
~!~~~~ti_c~ ~~_g~J.es __ are organized by learning areas: 
* Numeration and Place Value 
* Addition and subtraction 
*Multiplication and Division 
* Fractions 
* Decimals 
* Geometry 
* Special Topics 
* Meuure.nt 
4 
Each teaming area is divided into a maximum of seven ability 
levels. a range which includes all elementar,y classes. At each level a 
group of related skills is taught. Each group of related skills for a 
learning area at a given level is called a module.2 
The curriculum for a module is taught through a series of skill 
booklets. Each booklet within a module is designed to teach one skill. 
In many modules a skill ts built on a lower skill. This kind of mathe-
matics organization places new kinds of demands on the teacher. He 
must: (1) be able to organize an environment which w111 provide access 
to different mathematical ideas at different levels for different 
children; (2) be able to diagnose the level of understanding of a child 
and guide him to activities which will be neither too easy nor too diffi-
cult; (3) be a good observer and questioner, able to assist children 
2Jerome D. Kapland, Mathematics Modules (New York, Appleton 
Century Crofts, 1971), p. 1. 
p 
5 
over hurdles or to new insights without their becoming a source for 
"the answer." 
The Purpose 
The purpose of this investigation is to compare the achievement of 
two groups taught mathematics by different methods. This investigation 
will aid mathematics specialists in selecting learning experiences that 
will maximize the achievement of students in mathematical skills. Two 
groups will participate. Each group wfll contain 102 students. The 
group using a basic textbook and individualized guide will be the control 
group. The experimental group will use the Mathematics Modules. 
The researcher's hypothesis is that there will be no significant 
difference in achievement on computation and problem solving skills of 
the experimental group coq>ared to the control group, measured by a two· 
by-two analysis of variance design. 
The purpose of this study is to detennine which of the two methods 
is better to provide individualized instruction. since providing such 
instruction is alw~s a problem for the classroom teacher. Class size 
has generally ranged from 25 to 35 students in most situations. which 
makes it almost impossible to reach every student's needs under the 
traditional teaching system. 
James Lewts3 dealt with individualization by comparing tt to the 
little red school house days. During the nineteenth century, when 
3James Lewis. Jr., Administering The Individualized Program (Hew 
York: Parker Publishing Co •• Inc •• l97~ pp. 62. 63. 
,:, ,., 
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teacher·s taught some 25 to 35 students in a one-room school house, a 
lesson plan consisted merely of notes referring to pages in a textbook 
for the teacher's reference. As a rule the textbook was usually reserved 
for the teacher and for those few fortunate students with parents who 
could afford a textbook. A student might consider himself privileged if 
he were told by a teacher exactly what he was going to learn. It was 
rarer for a teacher to explain why a student should learn a particular 
lesson. 
As time passed, traditionally oriented teachers adopted a more 
sophisticated attitude toward their "notes" and these evolved into a 
lesson plan similar to the following illustration in the left hand 
column. 
COMPARISON OF TRADITIONAL LESSON PLAN AND 
INDIVIDUAL STUDY UNITS 
TRADITIONAL LESSON ~ INDIVIDUAL STUDY UNITS 
1. Orientation tends to be 1. Orientation tends to 
teacher-orfented and 1s be student-oriented and 
used to facilitate teacher serves as a guide for 
presentation of the lesson the individualization of 
to an entire class. instruction for each 
student. 
2. General Pu~ose tends to 2. Rationale tells the 
answer que~fon of "what" student what he is going 
1s to be learned but does to learn, and also why it 
not spell out "why~ 1t is is necessary for him to 
to be learned. learn this particular 
material. 
3. Aims and Ob ectives tend to 3. Behavioral Objectives are 
be'S tiled n non-o servable reaa11y evaluatea by 
tenas. Frequently they can- measuring observable 
not be adequately evaluated student performance. 
because they are too general Clear delineation makes 
to be tested for speci f1 c it possible for the stu-
questions at the end of the dent to know what he 1s 
lesson plan. going to learn, what per-
fonaance is expected from 
p 
4. Test tends to be obscure 
rn-ierms of "proving" that 
aims and objectives have 
been accomplished. It 
usually consists of a 
sUJml&ry of the content. 
often presented in the 
form of general questions, 
which hopes ultimately to 
exhibit the attainment of 
the aims and objectives 
of the lesson. 
5. Materials and Content were 
composed o~ose extrinsic 
items or equipment to be 
used by the teacher. Thts 
information was conveyed by 
the teacher with aid so that 
students could learn the 
required objectives or aims. 
6. Per1od1c Qul! was used for the 
teacher to termine how 
well the student had learned 
the particular lesson 
presented. 
7 
him and how much he is 
expected to learn fn order 
to reach the behavioral 
objectives successfully. 
4. Pre-Tests are direct. 
pointed and particularly 
designed to exhibit 
accomplishment of the 
given behavioral objec-
tives. 
5. be&PB~9 Ex r1ences and 
learning c v ptTOns 
1ncorporate re evance and 
present a variety of 
materials, methods and 
techniques. The learning 
experience is relevant to 
realities for students and 
serves as a guide for the 
teacher 1 n presentf ng con-
tent which is also the 
"student's content... In 
addition to being 
relevant, the learning 
experience brings both 
sides of an issue into 
focus. avoids a utopian 
approach and is geared to 
comon interests. 
6. Self-Assessment Test 
iiFYes as a Clieckpo1 nt so 
that the student can 
evaluate his own progress 
as he pursues his learning 
experience. 
I 
I 
b 
1. Evaluation tends to be accom-
plished in the final analysis 
by the administration of a 
mid-term or final examination 
after several topics had been 
completed. 
8. Attitudinal Objectives, had no 
comparable feature. 
a 
7. Post Test provides 
opportunities for evalua-
tion after each unit of 
study has been completed 
by the student. In this 
way directions to proceed, 
if learning has been success-
ful up to this point. may be 
given. Alternatively, a 
student is directed to 
additional options which will 
strengthen his learning in 
the unit before he goes on to 
a new unit with weak prepara-
tion. 
8. Attitudinal ObJectives, 
constitute important 
elements in the individual 
study units which are not 
specifically dealt with in 
the traditional lesson plan 
and are taken for granted. 
The attitudes which a lesson 
may influence are important 
and are examined in a number 
of ways relative to content. 
Included is a one-to-one 
exchange between teacher and 
student to discuss. evaluate 
and re-orient attitudes 
where necessary.4 
These two methods of teaching were included to show changes from time 
to tin~. What is acceptable today may not be acceptable tomorrow. 
The Problem 
The problem in this study is how to select the mathematics materials 
4James Lewis, Jr., Administering the Individualized Instruction 
Program (New York: Parker Pub11sfi1ng Co., 1971), pp. 62-63. 
p 
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and teaching methods that will maximize achievement in grades 1-6. The 
sample groups selected for the experiment will have similar social and 
economic backgrounds. The groups w111 be selected by use of the 
Minnesota Scale for Paternal Occupations. Pupil Enrollment Cards and 
Student Cumulative folder. As an administrator, the researcher has 
access to these records. The researcher also has access to teacher 
selection, certification and training records. 
The task of providing an fndfvfdualized instructional program 
which meets the unique needs of every student in a classroom, using the 
standard textbook as the baste tool. ts not only extremely difficult, 
but physically an fmpossfb111ty for any teacher. Even when teacher 
aides are retained to assist the teacher, the task remains just as 
Herculean. Those schools which have attempted to individualize their 
instructional programs have necessarily tried to meet a number of 
problems which were inherited from the traditional educational program. 
The problem further involves three main variables: 1. materials, 
2. teaching methods, and 3. socio-economic classification of the 
students. The factors are shown in Figure 1, "The Experimental Design," 
page 29. 
Definition of Terms 
A number of terms wfl 1 be used in the investigation, according to 
the following operational definitions. 
Achievement 1s a measure of performance on an achievement test, 
expressed fn mnths, with ten months equal to one school year. 
Class Range 1s a measure of variability of scores in a given group. The 
range 1s sfu.,ly the difference between the highest and the lowest score. 
> 
fomputati?Q?kills are adding, subtracting, multiplying and dividing. 
The symbols are +, -. X, and : • 
• 
High Achiever 1s a student who gains more than ten months per school 
year. 
10 
Individual Guided Education (IGE) is a multi-unit approach to learning. 
The school is organized into four or five units with tile principal 
serving on each unit. It is a continuous cycle of determining where 
each student is, how he got there and what he needs to learn next. 
Individual Prescribed Instruction (!PI) is a system of managing instruc-
tion so that each child's work can be evaluated daily. and so teachers 
can make assignments for each child which are tailored especially for 
that child. 
Interval is the measure of the degree of difference between two points. 
Low Achiever 1s a student who gains less than ten months per school year. 
Mathematics Modules are teaching booklets c~Gercially published by the 
Appleton Centur,y Crofts Company of New York. Each learning area is 
divided into a maximum of seven ability levels, a range which includes 
all elementary classes. At each level a group of related skills is 
taught. Each group of related skills for a learning area at a given 
level is called a module. 
Problem Solving Skills are those skills necessa~ to solve word problems 
add1ng, subtracting, multiplying, dividing and other operations. 
Socio-economic Status refers to the subject's father•s occupation. This 
classification 1s based on I~tt ~nesota Scale for ~aternal Occupation~-! 
p 
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Limitations of the Study 
This study will necessarily impose some limitations upon its 
conclusions. One should keep in mind that a difference in achievement 
is nonnally measured by tests. Education is so intimately a jJart of 
one's experiences that many conditions and activities in life become our 
teachers. Therefore, differences that may be shown to exist between 
achievement by each teaching method used in this study may be attributed 
not only to the approaches used but also to differences in learning as a 
result of other school subjects and personal experiences. 
The researcher is Co-Chairman of the "Mathematics Textbook and 
Materials Committee" for Gary, Indiana. Therefore, this could influence 
some of the results of this study. 
Since this is to be an analysis of measurable achievement, no 
publicity will be given this stuqy while it is in progress. This will 
keep down the "John-Henry Effect." 
Summary 
As has been pointed out in the introduction, the purpose of this 
study is to investigate and compare the achievements of two groups 
taught mathematics by two different individualized methods. The problem 
involves materials, teaching methods and the socio-economic background 
of the students as shown in the experimental design (page ). 
p 
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CHAPTER II 
REVIEW OF RELATED LITERATURE 
Historical Review 
It may come as no surprise to discover that experiments in 
individualized instruction took place as far back as 1912 in San 
Francisco Normal School•s laboratory school. 
"In 1914 Frederick Burk (San Francisco Nonnal School 
initiated so-called self-instructional bulletins in an 
effort to enable every student to progress as rapidly as 
his individual ability permitted. The arithmetic curriculum 
was divided into short-step 11goals." Each goal represented 
one specific principle to be mastered. Carefully graded 
explanation of new steps were written in simple language so 
that a child could proceed individually with as little or as 
much guidance as he needed from his teachers. Again. self-
corrective tests were used to reveal to the student his weak-
nesses or strengths on any unit of work. Special supplementary 
exercises were available for drill on each specific difficulty. 
When all tests were passed, the student received a promotion 
slip. The amount of time needed to complete a grade of work 
varied with individuals since each student progressed at his 
own ratel some taking longer to complete certain goals than 
others. ••a 
Many efforts were made during these years to break the lock-step 
graded system. Another experiment was the Dalton Plan, under the direc-
tion of Helen Parkhurst. The Dalton Plan is similar to contract teach-
ing. Each student decides what skills he feels he can master. based 
1Freder1c Burk, Pupils Self-Instruction Series Adapted to 
Individual Teaching (San rrancisco, California State PrfntinglJffice 
1914) pp. 1-3. 
12 
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on his abili~. The teacher and students then prepare a formal contract 
copy, one for the student and one for the teacher. The student works 
alone on his contract and checks with the teacher whenever he encounters 
difficulty in mastering any of the skills. A new contract (with new 
skills) is made when the old contract has been mastered.2 
The Winnetka Plan follows a slightly different approach. It 
involves the active interests of the students fn indfvfdualfzation. It 
is based on the philosophy and belief that every child differs from 
every other child. A single teacher takes charge of both skill and 
creative activities; she seeks to give the child mastery of skills and 
caters to the child's interest, appreciation and other functional aspects 
of living. The program fs centered around skills and their proper uses 
in society. 
With the exception of the Winnetka Plan, various plans for 
individualized instruction seemed to pass out of existence in the 1930's. 
This change was due primarily to a shift of emphasis in the elementar.y 
school. Whereas major concern in the preceding years has been on mastery 
of subject matter, the child now became the focus of attention. Led by 
Dewey and others who were concerned with an education closer to child 
life than that presented in the then current subject-centered curriculum. 
the attention of leaders turned away from subjects. Units, activities, 
integration {of knowledge), experience curricula, the problem method and 
other non-subject-centered curricular plans became the topics that held 
2E. Glenadine Gfbb, nThrough the Years: Indfvfdualizing Instruc-
tion 1n t·lathematics," The Arithmet1c Teacher, May 1970, Vol. 17, No.6. 
p 
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the attention of educators. A1though the "pt"ogressives, 11 as most of 
tile innovators of that time were called, emphasized the importance of 
attention on the individual child, little in the way of specific instruc-
tional .. 1aterials designed to promote inJividualization of instruction was 
produced. It ~;as believed that general units, proble1as or activities 
would pen'lit each child to work at his own level. ~Jhile the problem-
unit-activity movement received much publicity, the need for instruction-
al materials und trained teachers prevented the movement from being put 
into actual practice. There were too many inherent weaknesses in the 
Winnetka Plan. 
"Following World i~ar II, the focus was again on subject 
matter in the elementary school curriculum. Emphasis was placed 
on making mathematics more meaningful to children and on the 
developing of systematic instruction. Also, developing out of 
tne context of military instruction were ideas of programmed 
instruction, prograr.med learning, automated instruction, 
programmed materials, and teaching machines. The idea of 
prograllllling and systems development became popularized as a 
process of determining empirically a sequence of interactions 
or operations to assure a dependable performance at an establish-
ed standard. Programmed instruction became another means of 
providing for individualized instruction in the 1950's. 
Among those who accepted the challenge of guidance in the 
improvement of mathematics programs for elementary schools in the 
1950s and 1960s were those persons identified with such innovative 
mathematics programs as: The Standard Project. the University of 
Illinois Arithmetic Project, the t~adison Project, the Schoo13 Mathematics Study Group, and the Greater Cleveland Project." 
In the 1960s, the renaissance of individualized instruction 
brought to the forefront: (1) the need to define objectives and to state 
them 1n behaviora 1 or perfonnance terms; (Z) the need to develop both 
premeasurement and postmeasurement assessment devices for monitoring 
3Ibid •• p. 398. 
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proJress in the attainment of each objective; and (3) the need for 
procedures for planning each individual's program in terms of the learn-
ing objectives. Projects such as Comprehensive School f'l.athematics 
Program (CSMP)M Program for Learning in J\ccordanc~ with Needs (PLAH), 
Indivi::1ua11y Prescribed Instruction (I?I) and computer-assisted instruc-
tion (CAI) are all of this decade. 
Prograw~d learning and local school projects have addressed them-
selves to revitalizing earlier attempts to individualize instruction in 
mathematics. The instructional model of IPI, for example, makes use of 
placements tests to locate the individual child in the continuum of pre-
scribed learning objectives fn tenns of observable student behavior. 
Attempts have been made to design tests for assessing student competency 
and to determine what instruction is needed for the "next" learning 
goal. Instruction, often fs the form of lessons for individual study, is 
provided. Post-tests are given to indicate whether or not the student 
has satisfactorily attained the goal identified. Individual records of 
progress are kept. If the student has encountered difficulty in attain-
ing the learning objectives, he has the opportunity for further work and 
consultation with his teacher. 
Experiments Related to Researcher's Study 
Now let's consider some of the essentials of the mathematics 
programs of tM s decade. The f1 rs t discussed w111 be the School 
Mathematics Study Group. According to Herman Rosenberg, the School 
Mathematics Study Group's recommendation for change covers three areas 
I 
I 
I 
I 
16 
in mathematics, (1) challenges of new content, (2) challenges of new 
methods and (3) other challenges in mathematics educat1on.4 Mathe-
matics should now include a maximum amount of the newer mathematics un-
covered 1n this century. A basic challenge is to develop the best 
possible methodology for teaching mathematics at each level from the 
elementary level through the university. Under challenges in mathematics 
education is the relationship of mathematical content to the teaching 
method. 
Individual Prescribed Instruction (IPI) began in a blue-collar 
suburb of Pittsburgh where most of the fathers work in nearby steel 
mills. IPI is worthy of the researcher's investigation because of the 
similarities of the Pittsburgh communi~ to the community of students in 
the researcher • s project. The socio-economic background of the pupi 1 s in 
Pittsburgh is similar to those pupils in Webster and Carver Schools in 
Gary, Indiana, which. too, is a steel producing city. 
IPI started at the Oakleaf Elementary School in Pittsburgh. At 
present it involves 22 schools and 6,000 students. The program begins 
with a series of tests to determine the students c working levels in each 
tested skill area. The teacher writes prescriptions according to noted 
needs on tests. 
"The most d1 fficul t and crucial task for the teacher in IPI 
is providing each student with the most effective prescription for 
him to achieve lasting understanding of each step on the IPI 
4Herman Rosenberg, "A Discussion of Key Issues and Problems in 
Contemporary Mathematics Education," Mathematics Teacher Vol. 55 No. 5, 
May 1962, p. 360. 
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learning continuum. And the prescription must prepare the 
student for the next step. When the student has completed 
the assigned prescription, he is given the post-test. If 
the test shows he has achieved mastery of the required 
objectives, the student is then given the pre-test for the 
next unit of work. If he has not acquired mastery of the 
subject as indicated by the post-test, the teacher provides 
supplemental work."5 
The step-by-step scheme for advancement proceeds from one pre-
scription to another. An experiment was completed in Pittsburgh after 
one year. Two groups 1n grades one through six, an experimental group 
and a control group, were given pre-and post-tests. At the same time 
6,000 students who did not participate 1n IPI were given the same pre-
and post-tests. The results for the IPI and control group were as 
follows: 
"At the end of this period the pupils were given the 
California Achievement Test. The results: the IPI pupils 
at almost all IQ levels scored better than those who were 
not exposed to IPI. At the lower primar.y level, IPI pupils 
in the 110-119 IQ range received a grade placement score of 
2.97. Similarly non-IPI pupils received a placement score of 
1.18. At the 140 + IQ level, IPI pupils scored 2.94 compared 
to 2.44 for the non-IPI pupils."6 
17 
Individually Prescribed Instruction is one of the nation's largest 
and most ambitious programs to develop an individualized system of educa-
tion. It offers individualized programs in reading, spelling and mathe-
matics for kindergarten through the sixth grade and in science for kinder-
garten through the third grade. A social studies program for kindergarten 
through the second grade is also being developed. 
5Robert G. Scanlon, "Individual Prescribed Instruction~ Education 
U.S.A. Special Report (Washington, D.C. United States Printing Office, 
1968), p. 2. 
6 Ibid., p. 23. 
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IPI began in 1964 as an actual working operation at the Oakleaf 
Elementary School in the Balwin Whitehall School District near 
Pittsburgh. Then, after extensive experimentation and development, IPI 
programs were installed in six demonstration schools representing various 
kinds of school populations. Directing the development and expansion of 
IPI are the Learning Research and Development Center (LRDC) at the 
University of Pittsburgh and Research for Better Schools (RBS) in 
Philadelphia, both of which are primarily federally supported. RBS 1s 
responsible for field development, testing and dissemination of IPI. 
LRDC, the creator of IPI, is responsible for development and improvement 
of the IPI model. 
"There are many ways to describe IPI. The official definition ex-
plains it this way: IPI is a system of managing instruction so that 
each child's work can be evaluated daily and so teachers can make assign-
ments for each child which are tailored especially for h1m." 7 
IPI programs are based on a sequenced listing of instructional 
objectives. Each objective tells exactly what a pupil should be able to 
do to exhibit his mastery of content and skill. IPI assignments are 
typically something the average student can master in a relatively short 
time, such as one class period. Objectives involve action verbs like 
"solve,n "state," "explain," "list" or "describe." Behavioral objectives 
7clyde C. Yetter, "Individually Prescribed Instruction•• (IPI) 
Individualization in Schools (Washington, D.C., Nation Schools 
Publications, 1911}7 pp. 21-28. 
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avoid general terms such as "understand," "appreciate, .. ••know" and 
"comprehend." 
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IPI objectives are grouped by content areas. In mathematics the 
objectives wi 11 typically be grouped into such areas as "numeration/ 
place value 11 or "addition/subtraction ... The sequence of objectives in 
each area 1s broken 1 nto unt ts which represent leve 1 s of progress. For 
example, when the pupil completes "Level B Multiplication,• he may either 
go on to "Level C Multiplication" or ••Level B Division." 
IPI lessons receive a minimum of direct teacher instruction. A 
basic aspect of IPI is a provision for detailed diagnosis of pupil skill 
and abilities and continuous monitoring of pupil progress by teachers. 
IPI also requires that each pupil's work be guided by written prescrip-
tions which will meet his individual needs and interests. Each day the 
teacher records his instructional decisions on the prescription sheet for 
the student to follow. This makes it possible to have frequent monitor-
ing of student perfonnance. 
Another program which re 1 ates to the researcher • s study is the 
Greater Cleveland Mathematics Program. The Greater Cleveland Mathe· 
matics Program (GCMP) was developed in 1959-60 by George s. Cunningham 
through the facilities of the Educational Research Council of Greater 
Cleveland in response to a concerted request by the superintendents 
of 21 school districts of suburban Cleveland. These superintendents 
had recognized that there was much research being done in the field of 
mathematics, yet little of the research results were actually being 
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implemented in the classroom. This they wished to see acoomp11shed. 8 
The first stage of CGMP was designed primarily as a teacher-
training program. It was realized that before new content could be 
presented to pupils, the teachers themselves required additional train-
ing. 
The superintendents of the participating school districts provided 
released time and in-service credit for the teachers to attend training 
sessions of CGMP. Specifically, intensive training during the 1959-60 
school terms was provided for the teachers of grade one. The other 
elementary-school teachers (grades two through six) received supplementary 
lectures and enrichment materials throughout the school year. 
Actual classroom i111plementation of the GCMP material was begun in 
January, 1960. The results of a testing program conducted in May, 1960, 
indicated the program caused a significant increase of 3.1 months in the 
arithmetic grade-placement for the experimental first grade pupils. 
During the 1960-61 school year, the training was extended to include 
second and third grade teachers. The teachers of grade four, five and 
six received supplemental lectures and written enrichment materials. An 
intensive training program by Dr. Jack Forbes for the teachers of grades 
seven, eight, and nine was undertaken. The program for the teachers of 
grades 10, 11 and 12 was enrichment-orientated. The training programs for 
both elementary and secondary teachers were donducted through television 
8George s. Cunningham, The Greater Cleveland Mathematics Program. (Chicago, Science Research Associates, 1968). pp. l-3. 
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lecture-discussion sessions and classroom demonstration. The local 
commercial station, KYW-TV, Westinghouse broadcasting Company, 
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provided one-half hour each day for the viewing of video-taped lessons. 
In addition, biweekly or monthly lecture-discussion sessions were 
conducted with teachers given released time by their superintendents. 
Along with the introduction of the regular GCMP content, the 
experimental use of the School Mathematics StudY Group's (SHSG) new 
materials for grades, four, five and six was tried in 60 selected 
classrooms of the 21 greater Cleveland school systems involved in this 
program. 
Project PLAN (Program for Learning in Accordance with Needs), a 
joint effort of private research, private indust~ and public schools, 
represents another of the nation's major efforts to individualize in-
struction. One of the most extensive individualized learning efforts 
to date, Project PLAN operates in grades one to 12 in language arts, 
mathematics, science and social studies. 
It is an ungraded, learner-oriented, computer-supported program 
where objectives, content, rate and instructional materials are 
tailored to the individual student. The system utilizes currently 
available instructional materials and offers instructional procedures, 
student performance assessment, instructor training, system trouble 
shooting, statistical analysis for materials and tests revision and 
computer support and management facilities. 
"The program was developed jointly by the American Institutes for 
Research (AIR), a nonprofit behavioral science organization, and 
Westinghouse Learning Corporation (WLC}. Initial funding for the project 
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was supplied by WLC under an agreemnet whereby it was granted exclusive 
rights to all IMterials and programs developed during the experimental 
stage. There are substantial differences between PLAN and Individually 
Prescribed Instruction, a Westinghouse spokesman said. IPI, a federally 
sponsored program, developed much of its own curriculum. PLAN utilizes 
available commercial materials, adjusting them to the individualized 
program. PLAN depends on computers, and IPI does not. Both IPI and 
p~~ let the student work at his own pace, but PLAN officials say 
their programs are mediated through independent stuey,small group dis-
cussions, large group activities or teacher .. led activities. ug 
Project PLAN was begun in 1966 when instructional programs were 
designed for levels one, five and nine by teachers from 12 cooperating 
school districts in California, New York, Pennsylvania, Massachusetts 
and West Virginia. The instructional programs for these three levels 
were made operational in September,l967, in the 12 cooperating school 
districts wfth about 2,000 students. In succeeding years, the program 
was developed by teachers for levels two, six and lO•three, seven and 
11; and four, eight, and 12, and made operational in the schools. The 
instructional program involved tn the experiment has been gradually 
expanded, until it now embraces some 15,000 students in grades one through 
12 at 75 school sites. 
John C. Flanagan. chairman of the board of AIR and the"father" of 
9John C. Flanagan, "Program for Learning in Accordance wf th Needs (PLAN) 11 Individualization In Schools (Washington, o.c .• Nation•s School 
Publfcatlons. 1971). p. 21. 
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PLAN. says the program's objectives are to help the individual student. 
PLAN makes use of the computer as a support tool in administering 
the program. It scores tests. stores fnfonnation about students, 
provides progress reports and suggests the next learning units. The 
learning units, called teaching-learning units (TLU's), have specific 
instructional objectives and are contained in modules requiring about 
two weeks' work. Several alternate TLU's are available for any single 
module or set of objectives to provide alternate strategies appropriate 
for learners of different abilities and interests. The TLU's lead the 
student through a sequence of work during which he achieves certain learn-
ing skills. The learning assignments in the TLU's guide the student 
through different resource materials, such as books, audio tape materials, 
small group and large group activities. These open the way for him to 
achieve his goal by alternate paths over which he has a choice.lO 
Instruction is offered in mathematics, science. language arts and 
social studies at all levels, grades one-12. The system involves 5,000 
pieces of instructional materials to support 2,700 TLU's representing 
6,000 behavioral objectives. Each TLU has its own perfonnance test 
developed to an 80-80 target, that 1s 80% mastery by 80% of the students 
on first completion of the instructional program for a TLU. The test 
items are coded to the objectives and are designed to measure, not 
necessarily, what a student has specifically studied but, rather, what he 
is able to do as a result of having studied something. In addition to 
its instructional program, PLAN also incorporates a guidance program 
which offers students fnfonnation about the world of work, assistance in 
long-range goal formulation and a computer-proposed program of studies. 
&ecause the program 1s designed for 80% mastery, it is different from 
Mathematics Modules. Mathematics Modules are designed so ever,y child 
can remain in his working module until he has gone through all the 
activities. 
10 Ibid., p. 22. 
Most of the research projects this researcher has found deal 
with groups or units rather than 1ndiv1dua1 student needs. Another 
example is I.G.E. 
l4 
IGE provides a framework for individualizing instruction for 
elementary schools. It is ach1eved through an in-service progrlll 
designed to reorganize and redirect the time, talents and energy of all 
concerned with the educational process. IGE 1s a w~ of achieving and 
integrat1ng such concepts as nongradedness and team teaching. It calls 
for significant teacher and student involvement in tne design of the 
curriculum. 
The aim of IGE is to develop and encourage independent student 
thinking. Building more effective language and number skills is done in 
the context of problem solving and learning how to learn. A wide range 
of materials and team teaching aethods are used to create learning 
environments to meet varied pupil needs. 
The IGE program was developed by the Wi$consin Research and 
Development Center for Cognitive Learning; the Institute for Development 
of Educational Activities, Inc. (IDEA), a nonprofit corporation establish-
ed by the Charles F. Kettering Foundation; and cooperating educational 
institutions. IDEA has translated results of its own research and those 
of other agencies into a multi-media set of in-service educational 
materials and strategies. The Wisconsin Center is developing curriculUIII 
materials 1n several areas which are compatible with IGE concepts. 
Both IDEA and the Wisconsin Research and DevelOPfllnt Center are 
engaged in implementation programs through state departments of education. 
colleges and universities. central offices of school district$, and other 
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intermediate agencies. More than 85.000 elementary students and 2,700 
teachers in 170 schools in Wisconsin, Colorado, Ohio, Michigan, Florida, 
New York and Minnesota were involved in various stages of the program 
during the 1970-71 school year. 
IGE•s main tools, according to its developers, are "creative 
effort and time," as opposed to costly investments in materials. In 
spite of the fact that the program represents a marked departure from 
the traditional class room, IGE educators believe that it can be intro-
duced with relative ease into almost any school. 
11 !GE schools operate with an Instructional Improvement Committee, 
composed of the principal and unit leaders. The committee 
reviews educational policies with the principal to insure that 
the separate units reinforce each other's work as each youngster 
moves up the age ladder. 
Instructional processes represent the heart of IGE. These 
processes provide each student with appropriate learning programs 
built on a continuous cycle of finding out where each student 
is and how he got there (assessment), deciding what he needs to 
learn next (specifying objectives), selecting the ways for him 
to obtain those objectives (diversified learning opportunities), 
and n~king sure that he has met them (reassessment).•ll 
Indiv1dyally Guided Education may prove one of the most powerful 
and flexible approaches yet devised for the facilitation of learning and 
teaching. This is because IGE makes possible the involvement of schools 
and Jther educational agencies in the problem-solving processes, whicll 
is the essence of research and development. IGE promotes innovation, 
not as an end in itself, ~ut as an answer to human needs. 
llRoland J. Pellegrin, "Individual Guided Education (IGE)u 
Individualization 1n Schools (Washington, D.C., Nations Schools 
Publication, 1971) pp. 39 
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Table 1 shows a surnn~ry of the related studies listed. It also 
shows how effective each program is with each level of students from 
high achievers to low achievers. The researcher concluded that only two 
of the studies were effective at all levels. Those programs are IPI and 
Mathematics Modules. 
Summary Review of Literature 
The literature reviewed in this stuqy brings into focus the 
emphasis that has been, and still is being placed. upon individual 
instruction. Individual instruction was attempted as early as 1912 in 
California. Such a metilod has not been limited to any particular geo-
graphical region. West Virginia, Onio, Pennsylvania, Indiana and 
I111no1s are just a few states to attempt such a BJethod of instruction. 
This reviewed literature has shown that educators are trying to 
perfect and tailor programs of individual instruction to meet every 
child's needs from the low achiever to the high achiever. From the 
11 terature reviewed, it can be concluded that I ~1 and Nathematics Modules 
programs showed that there was consistent achievement at all levels of 
learning considered. 
In Chapter III experimental data are reported for the experimental 
gl~up and the control group of this studY. The two groups will be 
assessed on their computational skills and then compared for achievement. 
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TABLE 1 
SU1t4ARY OF RELATED STUDIE.S 
Pl.AA-1971 IGE-1971 IPI-1971 GCMP-1968 
High 
Achiever X X X X 
Above 
Average X X X 1. 
Average X X X X 
Below 
Average X X 
Low 
Achiever X 
X • Satisfactory Achievement in the Progru 
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CHAPTER III 
EXPERIMENTAL DATA-COMPUTATION 
I. Introduction 
The purpose of this investigation is to compare achievement in 
computational and problem solving skills of two groups taught mathematics 
by two different individualized methods. The variables are materials, 
teaching methods and socioeconomic class (Class V). 
Hypothesis 
The researcher's hypothesis is that there will be no significant 
difference in achievement in computational and problem solving skills as 
measured by a statistical test of analysis of variance with fixed effects. 
In Figure 1 the "Experimental Design" is shown which includes three 
variables: materials, teaching methods and socio-economic group. Figure 
1 also has equal numbers of students in each cell at grades 3, 4 and 5 
with the first measure and second measure shown for the experimental and 
control groups at each grade level. The measure of significant difference 
for the F-ratto factor will be at the .05 level for this studY. 
ANOVA is a statistical procedure to test the significance of the 
null hypothesis for differences between comparative groups. The two way 
classification performs the same functions but involves comparative 
groups which are organized into sub-groups on the basis of some variable 
other than the experimental variable. In this investigation the main 
comparative groups are the experimental and control groups. They are 
distinguished by the use of Mathematics Modules and individualized text-
book and guide as the experimental variables. The sub-groups within the 
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experimental and control groups are not different individuals but are 
repeated measurements on the same individuals after a time lapse of four 
months. This 2x2 model of ANOVA tests the significance of differences 
1n growth of the groups under comparative treatments. The ANOVA is the 
test of the degree of difference and its level of significance. 
This study was used in the Gar.y Public Schools, Gar.y, Indiana. 
The study began on February 2, 1973, and ended on May 30, 1973. Two 
classes at third, fourth and fifth grade levels were used in each school. 
At the conclusion of the study, the Iowa Test of Basic Skills was given 
as the post-test. This test was administered to all students in both 
groups on May 30, 1973. I.Q. scores were checked, and no student with 
an I.Q. score below 90 and above 120 was used in the study. Prior to 
starting the experiment, the Iowa Test of Basic Skills was given as a 
pre-test (on January 28, 1973) to all class members. Seventeen students 
from each class were used in the experiment. Those students selected had 
similar social and economic backgrounds as prescribed by the Minnesota 
Scale for Paternal Occupations. Pupil Enrollment Cards and Student 
Cumulative Office Folder. "These students fell into Class V on the 
Minnesota Scale. This is, each child's father or mother was a steel 
worker or a worker in a related industr.y."l 
Classes were scheduled so that the control group and the experi-
mental group spent one hour on mathematics daily. The principals of each 
school checked daily to insure the use of the materials as instructed by 
the researcher during the planning of the experiment. The researcher 
1Florence L. Goodenough, The Minnesota Scale for Paternal ~8)upa­
t1ons (Minneapolis, Minnesota, Dnrvers1ty of R1nnesotiPress, 19 , p. a. 
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Figure 1 
Experimental Design 
hto-Way Analysis of Variance with Fixed Effects 
Variables 
1. Materials 
2. Teaching Methods 
3. Socio-Economic Group 
Equal number of students 1n each cell 
Grade 3 
First Measure Second Measure First Measure 
Grade 4 
Ffrst Measure Second Measure First Measure 
Grade 5 
First Measure Second Measure First Measure 
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Second Measure i 
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Second Measure 
I' 
Second Measure 
p 
31 
checked both schools weekly to see if any problems were encountered. 
No problems were evident in either of the experimental groups • or con-
trol groups' school. 
The Iowa Test of Basic Skills consisted of 30 items at the third 
grade level, 36 items at the fourth grade and 42 items at the fifth 
grade level. There were multiple choice items on each test. Separate 
answer sheets were used and they were scored mechantcally in the Bureau 
of Research and Publications of the Public Schools of Gar.y, Indiana. 
To simplify the recording of data, as well as its separation into 
different categories, a roster was made for each participating teacher 
as shown in Appendix II. This sheet listed the teacher, the students' 
names. pre-test scores, post-test scores, the range and the mean of the 
class. It should be clearly understood that the researcher is not try-
ing to prove that one classroom is superior to another, but he is 
exploring the method of instruction that may cause greater achievement 
in any classroom. The data have been assembled under two categories: 
"Computation" and "Problem Solving." The third chapter includes data for 
computation and the fourth chapter data for problem solving. 
Data for the experimental and control groups will be found in the 
following tables. The tables reporting the data will follow the same 
pattern in grades three, four and five. There are two tables at each 
grade level, one in computation and one in problem solving. One table 
shows scores of pupils of the two classes in the experimental group, and 
the other table shows scores of pupils of the two classes fn the control 
group. In each table will be found teachers• and pupils' code names. 
For example, 3A and 38 are listed on Table 1 with students lA, 18, etc. 
The mean score of the classes, the pre- and post-test scores and the 
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TABLE 2 
Grade 3 
Experimental Group 
Pre-Test Scores and Post-Test Scores: Computation Skills 
Student 
1-A 
2-A 
l-A 
4-A 
S-A 
6-A 
7-A 
8-A 
9-A 
lQ-A 
U-A 
12-A 
13-A 
14-A 
15-A 
16-A 
17-A 
Claas 
cs1 
4.4 
4.2 
3.4 
3.7 
3.3 
4.7 
3.3 
4.1 
3 .. 7 
3.7 
4.9 
2.9 
3.3 
3.1 
2.8 
3.4 
2.3 
3A 
4.2 
4.4 
4.1 
5.2 
4.1 
4.7 
4.4 
4.4 
5.3 
3.8 
4.1 
4.0 
3.7 
4.2 
3.3 
Student 
1-B 
2-1 
l-1 
4-B 
5-B 
6-1 
7-B 
8-1 
t-1 
lo-B 
ll-1 
12-B 
13-B 
14-B 
15-B 
16-B 
17-B 
Class 
cs1 
2.5 
4.1 
2.4 
2.6 
3.8 
3.0 
3.4 
3.1 
4.4 
4.4 
3.5 
2.6 
2.8 
2.8 
3.8 
4.4 
4.9 
-I MeAll for Claasea 3A 6 31-CS{-
1- --+-- 3. 52 
3:8 
4.2 
4.4 
2.7 
3.7 
4.5 
3.9 
4.0 
3.6 
5.1 
4.9 
4.7 
3.7 
4.0 
3.0 
5.6 
5.6 
5.1 
I 
i 
Meaa for Claaaea 3A & 3B-cs2 
---) 3.ta 4-----=------
Class 3A Class interval - Pre-test 2.3-4.9 Poat-teat 3.3-5.3 
Class 31 Class interval - Pre-test 2.4-4.9 Post-teat 2.7-5.6 
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interval of each class are also listed. Table 2 reports the same data 
for the control group. 
Table 2 shows class JA's lowest score as 2.3. Class 3A's highest 
score was 4.9 on the pre-test. On the post-test Class 3A's lowest score 
was 3.3, and the highest score was 5.3. "A very simple measure of 
variability is the range of scores in the group. This is simply the 
difference between the highest and lowest score. ••2 
Class 38's lowest score on the pre-test was 2.4, and the highest 
score was 4.9. On the post-test 1 ts lowest score was 2. 7, and the high-
est score was 5.6. 
Table 3 shows class 3C's lowest score as 2.6 and Class 3C's highest 
score as 5.4 on the pre-test. On the post-test, the lowest score was 
3.1. and the highest score was 6.0. 
Class 3D's lowest score at the beginning of the experiment was 
1.9, and the highest score was 3.7. On the post-test the lowest score 
was 2.1, and the highest score was 4.5. 
Table 4 contains a 2 x 2 analysis of variance on the present data 
and reports the summary table of computations. 
On the computation skills as shown in Table 4 the experimental 
group's pre-test arithmetic mean was 3.52 compared to the control group's 
pre-test mean of 3.08. 
2Robert L. Thorndike and Elizabeth Hagen, Measurement and Evalua-
tion][ Psychology and Education (New York, John Wiley and Sons, Inc., 
P.I'Jo. 
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TABLE 3 
Grade 3 
Control Grov.p 
Pre-Teet Scores &D4 Post-t .. t Scor .. : 
Studeats 
1-C 
2-c 
3-C 
4-C 
s-c 
6-C 
7-C 
8-C 
t-c 
lo-c 
11-c 
12-C 
13-C 
14-c 
l.S-C 
16-C 
17-c 
Coaputation Skills 
Claaa 3C 
cs1 cs2 Stwleata 
4.0 4.9 1-D 
3.0 4.0 2-0 
3.1 3.7 3-D 
3.7 4.7 4-D 
3.3 3.7 5-D 
4.6 6.0 6-D 
3.8 5.6 7-D 
3.4 4.7 8-D 
5.4 4.4 9-D 
2.6 3.7 1o-D 
2.9 2.1 11-D 
3.0 3.7 12-D 
2.1 3.2 13-J 
3.0 6.0 14-D 
4.0 4.9 l5•D 
3.0 3.1 16-D 
4.3 4.5 17•D 
1- ~for Claao 3C • 3D-CS1 
i ... ··-- --····---~ < --! / 3.08 
Cl:!•• as 
1 
2.6 
2.6 
a.s 
3.1 
2.1 
2.5 
1.9 
2.3 
2.1 
2.6 
3.3 
3.4 
3.0 
2 .. 3 
3.7 
2.4 
2.6 
J 
C$2 
2.7 
3.2 
2.1 
l.l 
2.7 
2.6 
3.0 
2.1 
2.3 
2.6 
4.5 
4.0 
3.2 
2.9 
4.4 
3.7 
3.2 
Meaa for Clae• 30 & 3D-cs2 J '-·~ 3.72 ~-----··· 
Clue 3C Claaa illtel'Ya1-Pra-teat 2.6-5.4 Poet-teet 3.1-6.0 
Clue 3D Claaa iatel'Yal-Pre-tut 1.9-3.7 Post-teat 2.1-4.5 
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When the post-test was given. the experimental group had a mean of 
4.00 and the control group a mean of 3.72. The control group moved from 
3.08 to 3.72 or a .64 year's gain. looking at F-ratio's probability of 
change occurrence, the table shows that for the ".05 level an F-rat1o 
above 3.92 is s1gnificant."3 The F-ratio was 5.54 for the rows (the 
growth from the pre-test scores to the post-test scores), which is 
significant at the .05 level. 
The F-ratio for columns is a statistical expression of the 
difference between combined experimental and control pre-tests versus 
combined experimental and control post-tests. The F-ratfo for rows tells 
whether the experimental treatment produced significant growth from pre-
test to post-test in both treatment groups. 
The interaction factor was not significant because the sums of 
squares of deviations from the mean was quite small. To be significant, 
the interaction factor would have to be the same as for rows and columns. 
but it was only .38. 
Table 5 shows Class 4 E's lowest score as 1.3 and the highest 
score 5.8 on the pre-test. On the post-test the lowest score was 2.0, 
and the highest score was 5.7. 
3J.P. Guilford, Fun~&~ental Statistics in Psychology and Education 
(New York; McGraw-Hill Book CO •• 1965). p. 58~ ----
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TABLE 4 
Grade Three 
Two-by-Two Aulyais of Varianee With Piud Bffects 
Coaputation Skills 
34 Stcaecta 34 Students 
3A, 17 
31; 17 
lA, 17 
3B, 17 
Coatrol Group 
:·· ',,,, ____ _;·;---, ; --·--·-------- '""l 
! Pre-'l'ut! ! Post-Teat l 
! : : 
34 Stadeate 34 Studeata 
3C. 17 
3D, 17 
3C. 17 
3D, 17 
tvo-lty-tvo Aulyets of Variaace Witb. Pize4 Ufeeta 
·~ .. ,, 
cs . "- cs 1 2 
Coapatatloa Skills 
Coatro1 Group 
//'""', 
cs1 · ts2 
36 
34 Studeata 34 Stodaata 34 Stu.deata 34 Stucleuts 
· Ciiiau · -claiiu 
3.A. & 31 3A ' 31 
Meeaa 3.52 
R.oVII 
Cota.a 
Il'lteractton 
Error 
4.00 
Swaa of hP"eea of 
lquaru rreec~oe 
4.00 '1 
10.12 1 
.27 1 
96.00 132 
'l'otal 110.39 135 
"Val.icl oaly for ftxad effects 1104e1 
+Sign.ificant at tha .OS lnel 
-cta·---· 
3C 6 3D 
3.08 
4.00 
10.12 
.27 
.72 
1.5.11 
"'-c:tulJW'"' 
lC 6 3D 
3.72 
r-a.attoe• 
5.54+ 
14.0!5+ 
.30 
20.00 
I ! ' 
I 1 
I' 
> 
Col.ltrol 
Orotap 
J.S2 
3 .. 01 
Jigure 2 
Grade l 
Statistical Deeip 
Pest-Test Scores 
3.97 
Fipa'l'e 2 ahoft abon the eipifiuat factors of the F-ratto when 
coapai'M ia ron aa4. eol-.. 
37 
F-ratio 
for lows 
5 • .54 
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Class 4F's lowest score on the pre-test was 2.4, and the highest 
score was 5.0. On the post-test the lowest score was 2.9, and the 
highest score was 5.4. 
Table 6 shows Class 4G's lowest score on the pre-test as 1.7 and 
its highest score as 5.5. On the post-test the lowest score of that 
class was 2.0, and its highest score was 5.7. 
Class 4H's lowest score on the pre-test was 3.6, and its highest 
score was 5.6. On the post-test the lowest score of this class was 
3.9, and 1ts highest score was 5.9. 
In Table 7 on computation skills, the experimental group's pre-
test arithmetic mean was 4.09 compared to 4.59 for the control group. 
When the post-test was given, the experimental group's mean was 4.35 
compared to 4.80 for the control group. 
The analysis of variance of the data for the fourth grade class-
rooms shows that a significant difference existed between the treatment 
groups (rows). The F-ratios for growth from pre-test to post-test and 
for interaction were not significant. 
looking at Table 8 for class 5-I, the lowest pre-test score was 
2.7, and the highest pre-test score was 6.1. On the post-test the 
lowest score was 3.8, and the highest score was 7.2. 
Class 5-J's lowest score on the pre-test was 3.8, and its highest 
score on the pre-test was 6.6 years. On the post-test 5-J's lowest 
score was 4.3, and its highest score was 7.2 years. 
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.2-f; 
3-E 
: ••• r; 
.S-E 
t.i··· tt 
7-R 
p- ~,. 
.. )~ ;· 
9-1£ 
10-r: 
11-1: 
12-r: 
13-E 
1!~-E 
15-t~ 
Hi··E 
17-E-
TABLE 5 
Grade Four 
Experiaeo.tal Group 
Pre-Teat Scor-es and Post-Test 
Computation Sldlla 
fMsa _4l:: 
cs1 
4.9 
1.3 
3.2 
5.8 
5 .. 2 
5.8 
4.3 
3.9 
4.3 
5.3 
5.3 
4.3 
4.7 
5.1 
4.2 
4.7 
4.6 
cs2 
5.1 
2.0 
3.6 
6.1 
5.4 
5.6 
4.0 
4.2 
4.5 
.5. 7 
5.4 
4.7 
5.0 
5.2 
4.4 
5.1 
4.9 
! . 
I: 
I 
Students 
1-l' 
2-F 
J-r 
!•-F 
5-P 
6-F 
7-F 
8-F 
9-F 
10-F 
11-F 
12-F 
13-P 
14·-F 
15-:r 
16·-P 
17-F 
M•.an for Clasees 4E & 4-F-cs1 
I 
4.09 
I 
Mean for Cl.assee 4E & 41>'-cS 
2 
39 
Scores 
flaas 4F 
csl. cs2 
2.9 3.2 
4.2 4.3 
4.1 4.4 
'• .. 0 4.2 
3.9 4.3 
4.2 4.5 
3.9 4.0 
2.9 3.2 
4.1 4.5 
4.0 4.1 
4.7 5.0 
5.0 5.4 
3.2 3.5 
2.6 3.1 
3.1 3.3 
2.4 2.9 
l.2 3.4 
4.35 <-------
Clatils 4-E Clasa interval Pre-test 1.3-5 .a Post-tEtst Z .0·-.5. 7 
Gh\ss 4F Class interval Pre-teet 2.4-5.0 Post-test 2.9-5.4 
p 
40 
TABLE 6 
Grade Four 
Control Group 
Pre-Te~t Scor:ea and Post-Teat Scores: 
Computation Skills 
C:laes 4G Clua 4H 
Students cs1 cs2 Students cs1 cs2 
1-G 4.7 4.8 1-B s.o 5.3 
2-G 4.7 5.0 2-B 4.8 4.9 
3-G 3.8 3.8 3-11 3.9 4.4 
4-G 4.8 4.9 4-B 3.9 4.3 
S-G 5.2 5.7 5-H 5.2 5.9 
I I~ 6-G 4.9 s.o 6-H 5.6 5.7 ii'. 
1-G 1.7 2.0 7-H 4.2 4.2 , .• '" 
8-G 4.2 4.3 8-H 4.3 4.7 l 9-G 4.9 s.o 9-H 4.9 5.3 li I' lo-G 4.8 4.7 10-H. 3.6 3.9 1•1' " 11-G .5.2 s.s 11-H 5.1 5.0 " 12-G 4.9 s.o 12-B 5.2 5.6 1!! 13-G 4.7 .5.1 13-H 4.3 4.4 
14-G 4.1 4.4 14-H 4.6 4.9 ::-15-G s.s 5.7 15-H 4.7 4.6 ~ ' 
16-G 4.8 4.8 16-H 4.2 4.4 
11-G 5.1 5.3 17-H 4.6 4.9 
I I :...___1 Koan for ~ .. 4C • 4B-cs1 ~ 4 • .59 ;:--- -
! 
Mean for Classes 40 & 4tt-cs2 4 4.80 ·~ 
Class 4G C1aaa iatarval-Pr:e-taat 1.1-s.s Post-teat 2.o-s.7 
Class 4H Claaa interval-Pre-teat 3.6-.5.6 Post-teat 3.9-5.9 

p 
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TAILI 3 
Computation Sld.l.la 
Clue u. Clyt SJ I 
' 
,, 
StudAnlta est cs2 Stttdeate cs1 cs2 
1-1 4.6 4.9 1-J 4.8 4.3 
2-I 5.4 
'·' 
2-J 6.3 6.5 
J-I 3.8 4.9 3-J 4.4 s.s ,, 
4-I 3.1 6.:S 4-J 4.4 6.3 ,, ,, 
5-I s.o 
'·' 
S.J 6.6 7.2 'i ,I 
6-I 6.1 6.9 6-J .5.6 
'·' 
,, 
7-I 4.6 .5.3 7-J .5.4 5.9 , . • 8-I %.7 3.9 8-J 5.2 6.1 
,,
·~ 9-I 4.0 4.2 9-J 4.8 s.s 
:' 10--I 4.6 4.3 1().-J 4.1 4.1 11-I 6.0 7.2 U-J 6.3 7.1 
.I 12-I 3.6 4.5 12-J 3.8 4.7 
ll-I s.o 5.6 U-J S.6 6 .. S ... i· 14-I 3.4 3.8 14-J 4.7 5.3 :jt, 
15-I 6.1 6.2 15-J 4.6 5.2 ,:~ 16-I 5.3 5.7 16-J 4.4 s.s 
17-l 5.6 6.2 17-J 5.3 s.s I , 
I 
- ,J Claa• 51 & SJ-CSl 
4.87 
I 
lCeaa for Clue SI ' SJ-cs2 
L __ 7 '·'' 
Class SI-claN iD.tea:val h'e-t.ut 2.7-6.1 Poat-taat 3.8-7.2 
Claaa 5.J-clua iotaval Pre-tat 3.8-6.6 Poet-teat 4.3-7.2 
p 
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Looking at Table 9 with class 5-K the lowest pre-test score 
was 3.9, and the highest score was 5.5. Class 5L's lowest score on the 
pre-test was 4.1, and the highest score was 5.6. On the post-test, 
class 5K's lowest score was 4.5, and the highest score was 5.9. 
Class 5-L's lowest score on the post-test was 4.1, and its highest 
score was 5.9. 
Table 10 shows that the experimental group's pre-test 
arithmetic mean was 4.87, and the control group's mean was 4.86. On the 
post-test, the experimental group advanced to a mean of 5.57 compared to 
the control group's 5.34. 
SUMMARY 
In the computational skills data, the experimental group did as 
well or better in achievement compared to the control group. As pointed 
out with classes 3-A, 4-G, 4-E, 4-F, 5-K and 5-L, a trend emerged. Low 
achievers did better in the individualized classrooms. 
Considering the third grade in computational skills, the 
experimental group went from grade 3.52 to 4.00. This was significant 
with an F-ratio of 5.54. 
At the beginning of the experiment, the fourth grade control group 
was ahead with a mean difference of • 35 grade year. At the end of the 
experiment, the mean difference was .20 grade year. At the fifth grade 
level, taking the experimental group, classes 5-I and 5-J, versus the 
control group, classes 5-K and 5-L, the sum of the mean squares was 
1584.04 with an F-ratio of 68.67. This shows significant growth from 
I" 
•·' 
'" ill' 
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TAllLE 9 
Grade :Five 
Control Group 
Pre-Teat Scores aDd Post-TEst Scores 
Computation S1cilla 
Student cs1 cs2 Studeat cs1 cs2 
l-It 4.7 5.3 1-L 5.1 5.3 
2-K s.s 5.9 2-L s .. o 5 .. 4 
3-K 4.3 4.6 3-L 4 .. 8 .5.4 
4-K 3.9 4.7 4-L 4 .. 9 5.6 ptli 
"' s ... K 4.7 5.1 J-L 4"6 .5.2 '" :li 6-K 4.9 5.3 6-L 5.1 5.3 ,I 
7-K 4.6 4.8 7-L 4.1 .5~4 ,,I ,. 
8-K 4.2 5.1 8-L 5.2 5.6 '. :;It 
9-K 4 .. 1 4.9 9-L 4.4 5.3 l ,, : 
lG-l .S.l 5.6 lo-t 5.4 5.7 
"J 
·: il ll-K s.o 5.6 11-L 5 • .5 5.9 
'*I 1~ 4.5 5.0 12-t 5.2 5.6 ,, 
13-K 4.9 4.5 13-L 5.4 5.7 ;:, 
·"" 14·-lt .5.1 .5.7 14-t 4.7 5.2 iii{ 
lS-It 4.6 .5.2 15-L 4.7 5.2 •J .. ;~: 16-K 4.8 5.4 16-L 5.6 5.9 pi '• 
" I 17-K 5.1 s.s 17-t. 5.1 s.s d '• 
·'' 
l I I 
Mea f~ Claaaea Sit & SL-Cs1 J I > I 4.85 ,r ", 
I 
Mea for oluaea 51: & sx.-cs2 I 
~~ 5.33 f-
Class SIC claae iaterva1 Pre-teat 3.,9-S.S hat-test 4 • .5-5.9 
Class SL class laterval Pre-teat 4.1-5.6 Post-teat 4.1-5.9 

TABLE 11 ~ 
SUMMARY OF CLASS SCORES AND RANGE 
COMPUTATIOlf SIC!l.LS 
Pre-TEst Pre-teat Post-Test Pre-Teet 
GUDE 3 Lowest Score Highest Score Kaage I..owut Score Higheat Score Range 
bperhtaatal Group 2.3 4e9 2 .. 6 3.3 5 .. 3 2~0 
Claaa 3A 
Clau 3B 2.4 4.9 2.5 2 .. 7 5.6 2.9 
Coatrol Group 
Clua lC 2 .. 6 5 .. 4 2.8 J.l 6.0 2.9 
Claag 3D 1~9 3.1 1.8 2.1 4.5 2.4 
GRADI 4 
bped.amtal Group 
Claaa 41 1.3 5.8 4.5 2 .. 0 5.1 3.7 
Claas 4!' 2.4 s .. o 2.6 2 .. 9 5.4 2 .. 5 
Coatrol Group 
Clua 4G 1.7 5.5 3.8 2.0 5.1 3.1 
Class 4H 3.6 5 .•;) 2.0 3.9 5.9 2.0 
GRAD& 5 
:bparil&eatal GrOB"p 
Claaa S I 2.7 6.1 3.4 3.8 7.2 3.4 
Class .5 J 3.8 6.6 2.8 4.3 7.2 2.9 
Cetltrol iiroup 
Clua 5 K 3,.9 5.5 1$6 4.5 5 .. 9 L4 
Class 5 L 4.1 5~6 1 .. 5 4 .. 1 5.9 1.8 ~l"> en 
~!!!_·_~-..-~--··· ~ ----- ::: 
GlWJE l 
Experimental Group 
Coatrol Group 
Pre-'l'ut 
Mea 
3.52 
3.08 
'lABL:S: 12 
SUMHAI.T OJ' MJ'..Ul SCOUS AKD DD'nllDCitS 
COMPUTA.TIOii Si:ILLS 
Difference 
.44 
Poet-Bat 
Meaa 
4.00 
3.72 
Differeac:e 
o28 
~ 
....... 
--1 
p 
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the pre-test to the post-test for classes 5-I and 5-J in the experi-
mental group. Thus, we reject the null hypothesis and conclude that the 
experimental group did achieve better 1n computational skills on the 
achievement test than the control group. 
II 
> 
CHAPTER IV 
EXPERIMENTAL DATA-PROBLEM SOLVING 
Introduction 
The problem solving section of this investigation was designed to 
compare the achievement of two groups taught problem solving by two 
different individualized methods and with different materials. The 
participants were students in two schools from similar socio-economic 
classes. The researcher's hypothesis 1s that there will be no signifi-
cant difference in achievement as measured by a statistical test of 
analysis of variance with fixed effects. 
When a child learns to translate a problem situation into an open 
sentence and then finds one or more numbers that make a true sentence, 
he has mastered only one aspect of problem solving. Not all mathematical 
problems have as one of their goals a numerical answer. Even when a 
numerical answer is obtained, it is often an intermediate point in the 
problem-solving process. An interpretation or value judgment must still 
be made with regard to 1 t. Sometimes the problem is simply one of 
organizing the data into a usable format. Or the problem may involve 
breaking down a mathematical model 1nto machine language in such a 
manner that an efficient translation is affected. Finally, the problem 
may involve creating a unit of measurement or developing a measuring 
instrument that will give better precision than 1s possible with the 
measuring instruments currently available. 
49 
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Some of the basic principles we shall want to accompany problem 
solving skills are listed below 
111. Not only should the child be given the skill necessary to 
solve problems, but he should also be taught to identify 
and de11m1t problems. 
2. Not only should the child be taught how to translate a 
problem into a mathematical sentence, but he should also be 
taught how to translate the problem into a simpler model of 
the problem. 
3. Not only should the child be taught how to find alternative 
paths to his goal, but he should also be taught how to 
decide which of these is the most efficient path. 
50 
4. Not only should the child be taught how to derive a numerical 
answer, but he should also be taught how to interpret and 
use the information practically. 
5. Not only should a child be taught to check his results, but 
he should also be taught to modify his solution as new data 
becomes available to him. In other words, he should be made 
aware of the fact that the answer for tod~ may not be the 
answer for to100rrow. 
6. Not only should a child be taught to solve problems, but he 
should also be taught to create problems."l 
The listings of data for the two groups are separate. Table 13 
shows the experimental group•s pre- and post-test scores, and Table 
14 shows the same scores for the control group. The mean score for 
problem solving pre-test and the mean score for the problem solving 
post-test are listed on both tables. The interval of each teacher's 
class is given. Table 13 shows Class lA's lowest score as 2.0 and the 
highest score as 5.4 on the pre-test. 
lcharles H. D'Augustine, Multiple Methods of Teaching Mathematics 
in the ElementarY School, (New York, Harper and Row, Publishers 1968), 
p. 29. 
> 
TABLE 13 
Grade Three 
bperilaeatal Group 
Pre-Test 4Dd Poat-Teat Scores 
PrMle.B Solvias Scorea 
~ 3A Clue ~· Student 
1-A 
2-A 
3-A 
4-A 
5-A 
6-A 
7-A 
8-A 
t-A 
lo-A 
U-A 
U-A 
u-A 
14-A 
15-A 
16-A 
17-A 
'~ 
4 .. 1 
4.0 
3.2 
3.9 
4.3 
4 .. 1 
3.0 
4.3 
3.0 
3.2 
5.4 
3.6 
3.8 
4.0 
2.0 
3.3 
3.4 
' 
' 
"2 
4.7 
4.7 
4.3 
4.6 
4.8 
4.7 
4.2 
4.8 
4.2 
4.3 
J.4 
4.5 
4.6 
4.7 
3.7 
4.3 
4.6 
Stwleat 
1-1 
2-1 
3-1 
4-B 
5-1 
6-1 
7-B 
... 
t-1 
to-a 
u-a 
U-1 
13-B 
14-B 
u-a 
16-1 
17-1 
i ~ !or Clue .. 3A au 31-lSl 
I 
3.73 
PS1 
3.0 
4.7 
2.7 
3 .. 4 
3.8 
3.5 
3.7 
2.7 
3.9 
4.1 
4.9 
3.6 
3.9 
1.0 
5.1 
4.7 
5.8 
Class lA Clase iDterval-Pre-teat 2.o-5.4 Poet-test 3.7-5.4 
Class 31 Clue iataval-Pre-tut l.o-s.a Poet-teat 3.4-5.9 
PS2 
4.7 
s.o 
3 .. 7 
4.7 
4.5 
3.8 
4.S 
3.4 
5.2 
s.o 
4.0 
4.0 
4.7 
3.6 
5.9 
5.9 
5 .. 5 
5i 
,., 
I, 
I' .·1 
il' 
! 
I 
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On the post-test the lowest score was 3.7, and the highest score 
was 5.4. 
ti2 
Class JB's lowest score on the pre-test was 1.0 year, and the 
highest score was 5.8 years. On the post-test the lowest score was 3.4 
years, and the highest score was 5.9. 
Table 14 shows Class 3C's lowest score as 2.7 on the problem 
solving skills pre-test and the highest score as 4.9. On the post-test 
the lowest score was 1.5, and the highest score was 6.2. 
Class 3D's lowest score on the pre-test was 1.5, and the highest 
score was 4.5. On the post-test the lowest score was 1.5, and its 
highest score was 4.2. 
Table 15 shows the experimental group's problem solving arithmetic 
pre-test mean was 3.73 as compared to the control group's mean of 3.47. 
The experimental group's mean for the post-test was 4.52 years, and 
the control group's mean was 3.84. Using the F-ratio, 3.92 is significant 
at the .05 level. Since the F-ratios are 10.60 and 15.85 respectively, 
there was a significant difference in the achievement of the experimental 
group over the control group in problem solving skills. 
The interaction factor of 2.08 is not significant. It must meet 
the same test for significance as rows and columns. The F-ratio reflects 
the wide range of scores within the classrooms. 
Since the F-ratio is significant in favor of the experimental 
group, the null hypothesis is rejected. 
li li 
p 
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TABLE 14 
Grade Three 
Control Group 
Pre-Teat and Post-Teat Scorea 
Problem Solvina Skilla 
Student PS1 PS2 Student PS PS 1 2 
1-c 4.9 5.0 1-D 3.2 3.4 
2-C 3.8 1.5 2-D 2.7 3.7 
3-C 3.6 4.7 3-D 3.2 3.8 
4-c 4.9 5.2 4-D 3.4 3.4 
5-C 4.0 4.3 5-D 2.1 3.4 
6-C 4.5 s.o 6-D 2.0 3.2 
7-C 4.5 4.7 7-D 3~2 3.4 
8-C 4.0 5.2 8-D 1.!5 2.5 
9-C 4.0 3.6 9-D 2.7 3.2 
:!1 to-e 3.4 2.7 lo-D 2.3 1.5 
11-C 3.2 3.0 11-D 3.5 3.9 ~ I I 
12-C 3.6 4.5 12-D 4.5 4.2 '' •', 
13-C 2.7 3.3 13-D 3.4 3.6 '·' ~' ,• 
14-C 3.4 6.2 14-D 2.7 3.4 
"· 15-C 4.9 s.o 15-D 3.5 4.3 
t: 16-c 3.6 3.7 16-D 3 .. 2 3.6 17-C 4.3 4.9 17-D 3.2 3.7 
/MoaA :fr Claoo .. 3C aad lD-PS1 
I 
I 
I 
3.47 f-· ~ I 
I I 
Mean for Claaaea JC and JD-PS l I 2 3.84 ( I ) J 
Clua JC Clue interval-Pre-teat 2.7-4.9 Poet-teat 1.5-6.2 
Claaa 3D Class interval-Pre-teat 1.5-4.5 Post-teat 1.5-4.2 
p 
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"In addition to being interested solely in the effect one 
variable (independent) has on another variable (dependent), 
investigators frequently ask whether this effect is the same 
for all levels of a second independent variable. If this 
effect 1s not the same, an interaction between the two 
independent variables is said to exist. Suppose three 
different methods of teaching are being compared experimentally. 
It is found that one method is relatively best with low ability 
students. We say that an interaction between teaching method 
and student ability exists. n2 
Table 16 shows Class 4E's lowest score as 1.3 and the highest 
score on the pre-test as 7 .4. On the post-test the lowest score was 
2.0, and the highest score was 7.5. 
Class 4F's lowest score on the pre-test was 2.2, and the highest 
score was 5.3. On the post-test the lowest score was 2.7, and the 
highest score was 5.6. 
Table 17 shows Clats 4G's lowest score as 1.4 and the highest 
score as 4.7 on the pre-test. On the post-test the lowest score was 
2.0, and the highest test score was 6.6. 
Class 4H's lowest score on the pre-test was 2.7, and the highest 
score was 5.6. On the post-test the lowest score was 3.2, and the 
highest score was 5.7. 
2Gene V. Glass and Julian C. Stanley, Statistical Methods in 
Education and Psychology (New Jersey, Prentice-Hall, Inc.), p. 4~. 
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TAILI lS 
Grade Tlu' .. 
two-by-Two Analysis of Variance with Jixe4 Effects 
Problem Solving Skil.la 
laperiaeatal Grogp 
-·--------L.'""' . ..:>.......--
: i ' 
1 ct.u• 3A! · Clua 3& 
~ < ~--··· .. --··~~---··· 1 --~~--- -~~--~---~--
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17 Scudeate 17 Studeate 17 Stwlenta 17 Stwluata 
Stw1ents 1-17-A 1-17B 1-17C 1-111) 
two-l:ty-'fwo Aaalye:l.a of Vartaue with rtxeci lffeota 
troblea Sol'rias Sld.11e 
~hl.Oroup 
//'"'"'-, 
PS1 l'S2 
34 Sh4.ate 34 Stwl•te 
Clue•! J Clli8eee 1 
34 6 31! 1 3A 6 31 1 
-·~··----' :.___~----' 
Souce of 
Vari&'llCe 
!ten 
Col111111U1 
Interactioa 
EJ:ro&-
Total 
3.73 
' 7:67 
u.47 
1 • .50 
'~·H U6.20 
4.52 
1 
1 
1 
M2 
135 
*V&Ud oaly for fiatt effecta ..tel 
+Sigaifieant at the .05 level. 
3 .. 47 
7.67 
11.47 
1.SO 
.7a 
21 .. 36 
:r-Rat:l.oa* 
10.60+ 
15.85+ 
2.08 
28.S2 
''' 
I 
,, 
,c 
student 
1-1 
2-.1 
3-1 
4-1 
5-B 
6-IC 
7-1 
8-B 
9-B 
1o-1 
U-1 
U-1 
13-1 
14--1 
15-B 
16-1 
17-1 
'!AB1.I 16 
bperiaeatal GJ:oup 
he-Teat aad Poet-'lut Scoru 
Phltla Solvtaa Sld.Us 
gg., .• , 
"1 PS2 Stucleat 
.5.1 5.3 1-r 
4.1 4.7 2-f 
4.5 4.6 ,_, 
7.4 7.J 4-r 
5.1 6.1 ,_, 
4.7 5.0 &-r 
3.7 3.9 7-r 
4.1 4.4 a-r 
4.3 4.4 ,_, 
5.6 s .. s 1o-r 
'·' 
J.7 11-1' 
4.7 4.9 12-r 
1.3 2.0 13-1' 
s.o 5.1 14-r 
4.7 4.1 u-r 
s.o 5.2 16-r 
5.1 5.4 17-r 
1- fn C1.aseu 41! & 4J-PS1 
1 4.n 
._ for Cl.u"* 41 & 4f-PS2 
4.J7 
C1f!• ., 
"1 Ps2 
3.4 3.5 
2.2 2.7 
3.9 4.2 
4.1 4.4 
3.4 3.7 
4.3 4.6 
3.7 4.0 
3.4 3.8 
4.1 4 .. 4 
4.7 s.o 
5.0 5.2 
4.8 5.1 
3.4 3.5 
5.3 5.6 
3.7 4.1 
4.1 4.0 
2.4 3.2 
Claee 41 Claaa iatenal-P.ra-tut 1.3-7 ~ Post•cut y:o:-:7-~5- --- · · · 
Clua 4f Clue 1ate~PH-teat 2.2-s. Poat-t .. t 2.7-5.6 
I ' 
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TABLE 17 
Grade Four 
Control Group 
Pre-Test and Post-Test Scores 
Problem Solving Sldll.s 
Cl.8us 4G q~aa 4R 
Student PS1 P8 Stv.dent Ps1 PS2 2 
1-G 3.9 4.3 1-H 5~3 S.1 
2-G 3.9 4.2 2-B 4.5 4.6 
l-G 3.0 3.1 3-:S 2.7 3.5 
4-G 3 .. 9 4.0 4-R 3.4 4.4 
5-G 3.4 3.7 .S-8 4.5 4 .. 6 
6-G 2.7 3.1 6-B 5.3 .5.4 
7-(; 4.1 4.0 7-H 
'·' 
5.1 
8-G 4.7 4.8 8-H 4.7 5.1 
9-G 4.3 6.6 9-H 4.4 4.6 
lo-G 1.4 2.0 lG-H s.o 5.4 
11-G 4.3 4.7 11-H 4.8 4.6 
12-G 3.4 3.9 12-B 4.5 4.7 
13-G 4.3 4.7 13-1 3.4 4.1 
14-G 2.4 2.6 14-H 4.4 4.6 
lS-G 4.1 4.3 u-u 3 .. 0 3.2 
16-C 3.4 3.5 16-11 4.6 4 .. 8 
17-G 4.6 4.7 17-H 5 .. 6 5.7 
I Mura for Clasau 4G aa4 4H-Ps1 
i I 
~ I 4.04 < I -·----·-----~-
Mea fo'l Classes 4G u.d 4R PS 
I 2 
~ 4.37 ~--· 
----
Class 4G Class interval-Pre-teat 1. 4-4 .. 7 Post-teat 2.o-6.6 
Class 4B Claaa iatarval-Pre-taat 2.7-5.6 Poat-teat 3.2-5.7 
p 
· On the pre-test as shown in Table 18, the arithmetic mean for 
the experimental group was 4.31 when the pre-test was given. The 
control group's mean was 4.04. On the post-test the experimental 
group's mean was 4.57 as compared to the control group's 4.38. 
Table 19 shows Class 5-I with an interval of 2.6 to 6.6 on the 
pre-test. On the post-test the lowest score was 2.9, and the highest 
score was 6.6. Class 5-J's pre-test lowest score was 2.0, and the 
highest score was 7.1. On the post-test the lowest score was 2.9, and 
the highest score was 8.0. 
Table 20 gives the data for the control groups of the fifth grade 
level. For example, Class 5K's lowest score was 4.7, and the highest 
score was 5.8 on the pre-test. On the post-test class 5K's lowest 
score was 4.9, and the highest score was 6.3. 
Class 5L's lowest score on the pre-test was 4.2, and the highest 
score wtS 5.2. On the post-test the lowest score was 4.8, and the 
highest score was 5.7. 
Table 21 shows that the experimental group's pre-test arithmetic 
mean was 4.50, and the control group's mean was 4.92. On the post-test 
the experimental group's mean was 5.00, and the control group's mean was 
5.42. 
The F-ratio at the .05 level above 3.92 is significant. The 
F-rat1o 7.88 was significant for rows. On the post-test there was 
greater achievement by the experimental group. If one were going to make 
I, 
i I 
'I 
I 
'.1 
p 
TABLE 18 
Grade Pour 
Two-by-Two Aaalyaia of Variance with Fixed lffecta 
Probl .. Solrina Skills 
(2) Experimental Group Control Group 
(2) rcl;;;t;J' ~~ ~\ ·--, Clue 4G 1_ Class 4B_.,
17 Stu4erats 17 Studerate 17 Students 17 Students 
Students l-17E l-17F l-17G l-l7H 
Two-by-Two Aaalysis of Variance with Fixed Effects 
Probl• Solving Skills 
(2) 7~Group ~oup 
PS1 PS2 PS1 
34 Student& 34 Students 34 Students 
JCI;;-;~1 rciU-;;;~· r~·:·:n ~ 4B & 41' 1 I••, 4r . 
--. -·!1 '""'"""-' 
Mean 4.31 4.57 4.04 
The S.,_ry Table of the Two-by-Two AlCOVA 
Source of 
Variaace 
lov8 I 
Col\18l8 
Interaetioa 
lrror 
Total 
Sum8 of 
Sguarea 
1.81 
3.03 
4.60 1-02 
13.5.64 
145.08 
Degreea of 
rreedoa 
1 
l 
1 
132 
135 
*Valid only for fixed effects model. 
Mean 
Squares 
1.81 
3.03 
4.58 
PS2 
34 Students 
fc~ 
!4G & 4H ! 
4.31 
r-aatioa* 
1.76 
2.94 
41- .04 
02 
4.74 
1: 
I 
TABLE 19 
Grade F:i.va 
Experimenr.al Group 
Pre-Te:<lt <'lnd Post-TEst Scoref> 
ProbleF'! Solving Skil.b 
Stud.ant. PS1 l"S1 Student PS1 
1·-I 4.5 5.4 1-.J 4.2 
2-1 6.6 6.4 2-·J 4.5 
3-I 3.6 2.9 3-.J 4~2 
4··1 J.a 4.4 4-J 3~9 
5-I 3.6 2.9 5-J 6.8 
6-I 6.3 6.6 6-J 5.1 
7-I 4.8 .5.4 7-J 3.6 
a-r 3.2 3.5 8-J 5.1 
9-I 3.6 3.9 9-J 2.3 
lQ-·I 5.0 s.o lo-J 2.0 
11-I 5.9 6.6 11-J 7.1 
12-·I 2.6 .s.o 12-J 4.5 
.13-·I 3.6 4.2 13-J s.o 
14-I .5.0 5.6 14-J 5.2 
15-I s.o 5.6 15-J 5.2 
16-I 5.~ 4.7 16-J 4.2 
.1.7'-! 5.6 5.7 17-J 4.5 
Mean for Classes .51 and SJ on PS1 
' i .~ 4.49 ~ t\ ~"''"',_,.''t~-.JIZo.--·~~~'~'-'-~ 
Mean fot Claases 51: and 5J on Ps2 
t':~ 4.99 ~ .. ,.,., ............ ....,,.~...__ ..... ___ ,____ -~·-,..-...., .. 
Class 51 Class interval Pre-test 2.6-6.6 Post-Test 2.9-6.6 
Cla:&s& SJ Class interval Pre-test 2.0-7.1 Post-Test 2.9-8.0 
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PS 2 
5.0 
5.4 
4.4 
5.6 
5.7 
.5. 7 
5.6 
5.7 
2.9 
2.6 
8.0 
.5.6 
s.o 
5.9 
5.9 
4.4 
5.2 
:r 
I 
! I 
j 
I 
':."l 
~ : 
''l ~I ~;. ,~ 
' 
I 
I, 
I 
II 
! 
I 
Iii 
li' 
:1 .. 
''· 
> 
Studeat 
1-K 
2-K. 
.3-lt 
4-lt 
5-l( 
6-K 
7-K 
8-K 
9-lt 
10-Jt 
11-lt 
12-K 
13-K 
14-Jt 
15-IC. 
16-!C 
17-tc 
'l'AILK 20 
Grade live 
Control Group 
Pre-Teet and Post-Test Scores 
Problem Solvias Sk.Ula 
Clue SK 
PSl PS2 
5.4 5.7 
5.2 5 .. 7 
5.1 s.s 
5.2 5.8 
s.o 5.9 
5.2 5.6 
5.8 6 .. 3 
4.7 5,.4 
4.7 5.0 
5.2 5.6 
5.2 5.8 
4.8 5.4 
4.8 4.9 
4.9 5.6 
5.1 5.2 
4.7 5.0 
5.2 5.6 
Studettt 
1-L 
2-L 
3-t 
4-L 
5-t 
6-L 
7-L 
8-L 
9-t 
lG-L 
11-L 
U-L 
13-L 
14-L. 
15-t 
16·.-L 
17-L 
Mea for Clu ... 5I: ad JL oa P~ 
Claee 
PS
1 
5.2 
4.9 
5.1 
4.6 
4 .. 2 
4.7 
4 .. 8 
4.2 
4.4 
5.1 
4.8 
4.9 
5.1 
4 .. 9 
4.1 
5.1 
4.9 
'', I 4.92 / I 
----,Keaa for C~--.-.-,-;:=-. -aa__,ci,.....SL oa. ·-,r-~·---
2 
5.41 
\ / 
~· ~--------------
Clue 51. Claaa interval Pre-teet 4.7-5.8 Poet-tt;38~: 4.9·-6.3 
Class .SL Clua 1nCunl Pre-teat 4.2-5.2 Poat·-te;;;t 4~8-5.7 
SL 
PS 
2 
5.1 
4.9 
5 .. 6 
5.1 
S.l 
5,2 
s.s 
4.3 
5 .. 2 
.5.6 
5~3 
5 .. 1 
5.5 
5~2 
5.4 
5.7 
5.3 
61 
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predictions, he would expect the group that is ahead to stay ahead. 
The experimental group had a lower mean score than the control group in 
the pre-test, but the experimental group had the same amount of growth 
as the control group. One would expect the control group to achieve 
more since 1t was superior initially. 
"At the .05 level above 3.92 an F-ratio score 1s s1gnif1cant.l\l 
There was a significant difference in the achievement of the experimental 
group, as seen by the columns' F-ratio of 10.57. The mean difference 
between rows shows the measured difference between treatments. The mean 
difference between columns show the measured difference between main 
effects. The researcher is looking for the sources of differences. 
The null hypothesis is rejected, for there was a difference in achieve-
ment between the groups, favoring the experimental group. 
SUMMARY 
In grade three there was a significant difference in the achieve-
ment of the experimental group over the control group. Classes 3A, 4E. 
4F and 5-I of the experimental group and class 30 of the control group 
showed the low achiever closing the interval. Class 3C's control group's 
pre-test score mean for low achievers was 2. 7, and the post-test mean 
was 6.2. 
In the problem solving achievement data, the same trends emerged. 
The experimental group, third grade. began with a mean difference of 
.69 grade year advantage. Using the F-ratios for the experimental group 
3J. P. Guilford, Fundamental Statistics in Psychology and Education (New York, McGraw-Hill Co., 1956), p. SSG. -- ----
(2) 
(2) 
Students 
TABLE 21 
Grade Five 
Two-by-Two Analysis of Variaace with Fixed Effects 
Problem Solving Skills 
Experimeatal Croup Control Group 
r Cla.as L">cl a a• ~u. 
, I ~ 
f I ! 
CJ.!.sa st/~lu• SJ ~ 
f ! I I 
·---· ·----
----·--1-17 I 1-17J l-17K 1-17L 
(2) '!wo-by-'.two A1lalysis of Vartaace with Fixed Effute 
Prolll• Solv!D.g Sltills 
(2) Coe.trol Gnv.p 
6J 
34 Studcta 34 Studenb 34 Stucleata 34 Studeata 
Clueu 1st , s.t 1 
l..-.so 1 
Claaeea 
151: ' 51. __ , 
4.92 
The SU..U, 'fable of the Two-by-Two AliOVA 
1Cla.ssu jSX&SL 
.5.42 
Source of sUi. ol Degrees of Mean 'r-Raticnil 
VarHJ!M kM!!J :rrwaa s9!:!H! 
iow8 6.11 1 6.18 7oS8 + 
Co1UDGa 8.30 1 8.30 10.57 + 
~teractioa -1.46 1 -1.46 - 1.86 
=k~r-~~------~1~03~-~~~l--------~1~32~-------·-·-.. --.--~~~ .. ~~-----Total lll.lJ 135 
• ValU oaly for fise4 effects model 
+ SisntfioaDt at the .os level 
I 
, I 
I' 
..... _______ . ----------
TAJLE 22 
SI.1MMaUT OJ' CLASS SC01tBS AND UHCE 
GlW)E 3 Pre-Teet Pre-Teat Poat-Yat Poet-Test 
kpet'illeatal Group l.owut Seen Mgheet Scon ltaage l'..ovetlt Score Highest Score Range 
Claa• :u. 2 .. 0 .5.4 3.4 3 .. 7 .544 1.1 
Clasa JJ 1.0 .5.8 4 .. 8 3.4 5.9 2.5 
Coatrol Group 
Cl.aas 3C 2 .. 7 4.9 2.2 1.5 6.2 3o7 
Clua 3D 1.5 4.5 3.0 1.5 4.2 2.7 
GiADI 4 
lxperi.melltal Group 
Class 41 1.3 7.4 6.1 2.0 7.5 5.5 
Class 4F 2o2 5.3 3.1 2.7 5.6 2.9 
Colltrol Group 
Claas 4G 1.4 4.7 3.3 2.() 6.6 4.6 
Claaa 4ii 2.7 5 .. 6 2.9 3.2 5.7 _.I!.,~ ._, 
GRADE S 
b:periDiental Grou.p 
Class 5 I 2.6 6.6 4.0 2.9 6.6 3.7 
Claas s .1 2.0 7~1 S.l 2.9 8.0 .5.1 C\ 
C•trol Group • 
Clau 5 )( 4 .. 7 5 .. 8 1.1 4.9 6.3 1.4 
Class S L 4 .. 2 .5.2 1.0 4.8 5.7 .9 
-~_-:--..;;_- ---- ----
--~ .....-==-_-;::- -- -~--- --- - -~-
-
~ 
GUJ)! 3 
bperimeutal Group 
CoAtrol Group 
GUDI4 
~tal Croup 
Cc:mtrol Group 
QJW)E 5 
lxpert.ual Group 
eoattol Groap 
'.rA:8U 23 
SUMM.UY t16 M.IU SCOI.BS Alii') DtrrmtmtCIS 
'PROBLEM SOLVIBQ: SJW.t.S 
Pre-'l'ut Po:at-Tnt 
Meaa Dtffereaee Mao 
3.73 4.52 
.26 
3.47 3.84 
4 .. 31 4.57 
.27 
4.04 4.38 
4 .. 50 4.99 
o42 
4 .. 92 5.41 
.F~~ .. ~ 
Differeaea 
.. 68 
.19 
.. 42 
0 
(,TI 
1 
b 
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and control group, they were 10.60 and 15.85, respectively. The F-ratio 
at the .05 level above 3.92 is significant. There was a significant 
difference in achievement of the experimental group over the control 
group. Thus, we reject the null hypothesis and conclude that the 
experimental group did achieve better in problem solving skills on the 
achievement test than the control group. 
At the fourth grade level the amount of growth difference was not 
significant. At the fifth grade level the experimental group showed 
greater achievement than the control group. Although the experimental 
group's c 1 asses were 1 ower on grade years than the con tro 1 group's , as 
indicated by pre-test scores, the mean score difference of the experi-
mental group was .42 year on the pre-test. The control group's mean 
difference was .42 year. The total growth for the experimental group 
was .49 a year as compared to the control group's .49 a year. Once 
again the data show that there was a significant difference in achieve-
ment with the experi menta 1 group. The nu 11 hypothes 1s is rejected, for 
there was a difference in achievement between the groups, favoring the 
experimental group. 
In Chapter V the experimental data is assembled on teacher 
attitudes. The data will show the results of both teacher groups, the 
experimental group teachers and the control group teachers. The 
procedure used to collect the data is also included in Chapter V. 
i 
'i 
i 
'I 
CHAPTER V 
THE EXPERIMENTAL DATA AND STATISTICAL ANALYSIS 
Teacher Attitudes 
In addition to the evaluation of the students' achievement which 
has been described in Chapters III and IV, an attempt was made to assess 
and compare the attitudes of the teachers toward the teaching of mathe-
matics. (See attitude surveys in Appendices III and IV). 
"Teacher influence increases learning when a student's 
perception of the goal is clear and acceptable. As learning 
progressed~ the more flexible, indirect teachers decreased 
their use of activities that restricted student initiative. 
At the same time they made adjustments in their own patterns 
of teachers' influence so that they becORte more direct. 
compared only to their own average, as learning progressed."1 
Evidence supports this position. The attitude of the teacher about 
her subject can affect her students' performance. 
"Educators are not yet ready to start the ambt tious task of 
developing a theory of instruction that takes into account all 
behavior that occurs in a classroom. In one bold step of over-
simplification, we postulated that a theory of instruction must 
at least concern itself with the teacher's act of influence and 
the reactions of the students using the goals of learning as a 
reference for interpretation. There must be concepts that 
describe teacher influence, concepts that describe student re-
actions, and concepts that describe learning goals. In order to 
contribute to a theory of instruction, a hypothesis must propose 
dYnamic cause and effect relationships among learning goals, 
teacher behavior, and student behavior ... z 
In order to assess the teachers• attitudes, two attitude surveys 
lNed A. Flanders, Teacher Influence, Pupil Attitudes and Achieve-
ment, Washington, D.C., u.s. Government Printing Office, 1965}, p. 109. 
2Ib1d., p. 111. 
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were designed to measure the reactions of teachers 1 n both the experi-
mental and control groups. 
The researcher used a group of 350 teachers of D1stri ct III of the 
Gary Public Schools. All teachers involved in the survey used the text-
book and individualized guide. These teachers worked in the mathematics 
program that is included in this experiment. The random sampling method, 
as developed by William Madow3 of Palo Alto, California, states that the 
350 teachers should be listed and that the researcher should select ever,y 
third teacher for the standardizing group. A total of 350 teachers was 
used as the standardizing group fQr the questionnaire. A random sampling 
was selected in the above manner. Every third teacher was given a 
questionnaire. One hundred sixteen (116) questionnaires were returned to 
the researcher. Madow further states that each response should be given 
a numerical rating as shown below. 
Excellent lill 5 points 
Good • 4 points 
Adequate • 3 points 
Not Good • 2 points 
Poor • 1 point 
"To obtain a stratified sample of six, we would select one 
of three, two of six and three of nine. We shall use the short 
list of random numbers to select the first number between 0 and 
lw1111am Madow, "On The Theory of Systematic Sampling" Mathematics 
Statistics, Vol. 15, October 1964, pp. 210-211. 
I 
i 
I 
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03 and the first two between 04 and 09 and the first three 
between 10 and 18, etc. In our Slf!IP1e each nUIDbered person 
had the same chance of selection. 114 
For computer purposes the following codes were used. 
S = nwnber of teachers responding to the items 
T • summation of points (between one and five) of teachers 
V • the mean of teacher responses 
69 
Figure 3 should be interpreted as follows: The heavy black line 
represents the control group, and the broken line represents the 
standardizing group on the teacher attitude survey shown in Figure 3. 
The total score and the mean scores are shown. The mean score for each 
question is charted on the graph for each group. Questions are numbered 
from 1 to 13. Question 14 is omitted because it requires a write-in 
answer. The discussion of the responses to it will be included later in 
the chapter. 
The teachers' ratings from one to five are shown as the manipulated 
variable. 
The mean score for both the standardizing group and the control 
group varied between 3.2 and 4.2, in most instances. Figure 3 reports 
those similarities and differences by comparing the responses from the 
two groups. 
The two groups did not deviate enough to be significant, according 
to Glass and Stanley. 
4s1onim, Morris J. Sampling ~A Nutshell, (New York: Simon and 
Schuster, 1960), pp. 49*50. 
Fi~re ~- The }lean score for i:.he Teachers Attitude for the Control and Standardizing Groups 
.. ~ 
---Control Group -~ 70 
---Standardizing Grcup 
---Mean Line 
~uestion 
Q-1 Q-4 Q-7 Q-10 Q-13 
---:3=115 '1'=388 V=3.37 --5=124 T=457 V=3.68 ~114 '1'=382 V=3.35 ~106 T=364 V=3.43 
---5=104 '1'=350 V=3.36 S=€ T=28 V=J-.5 S=8 T=32 V=4.0 _S=S '1'=.30 \':=.3. 75 
_5=8 '1'=29 V=3.62 
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figure 4 has the sa~ information for tne experimental group. 
The heavy black '1 ine represents the experimental group. and the broken 
line represents the standardizing group. The total of responses for 
each question is shown. The total scores and the mean scores are shown. 
The mean score for each question for each group is shown also. Questions 
are listed from one to 13. Question 14 is omitted because it requires 
a write-in answer, and the response to it will be included later in the 
chapter. 
The teachers' ratings one to five are shown as the manipulated 
variable. looking at Figure 4 the reader can see that the standardizing 
group and the experimental group's scores varied between 3.Z and 4.2. 
Looking at the experimental, control and standardizing groups 
the researcher finds no significant interaction factors. Using the 
findings of Glass and Stanley, the researcher tested the interaction by 
inspection and inference. As stated by Glass and Stanley, "Absence of 
interaction between two factors implies parallel lines in the graph of 
r. 
cell means. u:> The response means run almost parallel. If one group 
had deviated one point (five blocks on the graphs), Glass indicates that 
this could cause an interaction factor. 
Figure 5 shows a bar graph of the standardizing group's response. 
The lowest possible score in the survey was 13 points, and the highest 
5Gene V. Glass and Julian C. Stanley, Statistical Methods in 
Educat1on and Psychology (Englewood Cliffs, Rew Jersey: Prenti~all. 
Inc. l97o.-p7408. 
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SUMMARY 
The •Jor concern of th1s chapter. wu the attitudes of teachers 
toward teaching ~~athemattcs in both the experiDllntal and control groups. 
As illustrated in Figures 3 and 4, the two groups• responses did not 
deviate one whole point on the graph. Therefore, the difference fn 
teacher attitude was not significant. 
The teacher attitude questionnaires revealed the following facts. 
The mean ratings for the control group and standardizing group varied 
between 3.2 and 4.2 on the teacher attitude survey. 
Figure 5 shows that the sunnatfon of teachers • attitudes are skewed 
positively. Soma 34 teachers rated the 1111terials between 52 and 54, out 
of a possible 67. 
In Chapter VI SUMarfes and conclusions are made by the researdler. 
In addition, the researcher makes recomaendations for the Gary Public 
Schools, and he suggests that there be further study done on the use of 
Mathematics Modules over a longer period of time. 
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LIMITATION TO GENERALIZATIONS 
The results of this study is limited to two schools in the public 
schools of Gar,y, Indiana. The experimental group showed significant 
growth 1n achievement over the control group. Differences that were 
shown to exht between achievement by each teaching method used tn this 
study may be attributed not only to the approaches used but also to 
differences in leaming as a result of other school subjects and personal 
experiences. 
The researcher 1s co-chairman of the "Mathematics Textbook and 
Materials Committee• for Gary, Indiana. He is seeking and evaluating 
mathematics 1111tertals daily that may improve achievement. The results 
shown in this stud.Y are ones which require continued study at the local 
school system level. 
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City State 
Date 
Progress 
Record 
State 
. Date 
1 
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Hathematics Pre and ::?est Test Scores 
School 
-------------------
Teacher Grade 
------------------
----
Students Pre Test Post Test 
I 
~----------------------------.--------------------.----------------1 
---·-· ~ ----- -------.l--------------1........---------
~·-------------Mean._ __________ __ 
I Ill... 
, I 
APffiliDIZ III 
Teacher Attituda survey - Hatbe~atlcs Hodales 
please rate and comment en the follo~ing asp~cts of mathematics 
~odules. Cbec~ one responsG. 
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1. Mathematic.t~ modules for the ~.bov!!. z.vc·rege pupf.ls in mg clcss are 
Z:Zexcallent. ~ Lgooa. l /&Jequate. I (not good. L_Lpcor. 
Mathematics ~oduies for the av6raqe p~p!ls in mg class are 
---·~ .. 
J. Mathematjcs modules for the ~~!~~ ~ver~~~ pupils in mg class are 
4. Mathematics modules ~aterials ~re 
5. Mathematics modules tes~ing mateilals ~re 
6~ The teacher's instructional role with mathematics modules is 
7. The training ~:nd preparation for teachers with maf:J)ema t1 cs 
modules wtu·e 
8. Classroom atmosphere with m~thematics modules Nas 
l /excellent. I {good. l_Ladequate. Z (not good. I.Lpoor. 
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reacher Attitud~ Stadg - Methe~~ticc Modal~s, continued 
If I were given the choice, I would use msthematlcs ~od~les 
ne%t year? The program is 
10· When mathematics modules were first int~oduced 1n my school, 
I felt it was 
f Ler.ceJ.lent. l [good. { {~dequste. I Lnot good. I /poor. 
Now ~h~t I've h&d some experience w1th mathem8t1cs modules, 
it's chances of success are 
l .Lexcollent. 7-/good. z-tadequate. I {not good. I /poor. 
12. I find te~ching bg the use of mathematics modules to ba 
I /excellent. j-igood. { Ladequate. l ~not good. l /poor. 
11. The demands on a mathematics modalar teacher nre 
2_L e.bove end beyond the req~1rcment for gocd teaching. 
I L more than p:re7:ious ao1'.le.t£t!s. 
L_l equal eo prevfocs dem~nd8. 
l:Z le$S than previous de~ands. 
I l much lass th«n previous damands. 
14. The three main problems, !f ang, I find !n teaching with mathe-
~atics modules $.re: 
L 
APPEliDIX IV · 
~sacher Attitude SGrvsy - Indlviduellzed 
Gaide And Textbook 
l· The !nd1vldaalized guide and textbook £Dr ~he abo7e !!e~~[~ 
pupils in my class are 
z. The 1ndivid~sl1zed gaide ~nd teztbook for the ave~a~ pap1ls 
in mv class are 
3. Th~ individualiz.~d gu143 and textbcck cor the ~1£~  
pup1ls in my class are 
l Lezcellent. f.Lgood. / /adequate. { /net good. 1 LPoor.· 
6~ The te~cherrs instructional role with the individualized gttide 
llnd textbook J.s 
7. ?h~ training and preperat1on for teachers w1th the inaividuslized 
~c!de ana textbook ~era 
L_.f_erce1.1er.t. ... //good. 
--. 
e. Cl~ssrocm atmo3phere with the individualized guide and textbook 
was 
l:{excellent. I /good. 2-_is.eequ~te. I /not good. { /poor. 
, 
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If I wdr~ given the choice, % would use the 1nd1v1dual1zed guida 
and te~tboDk nert ye~r. Tba progr~m is 
l. t_r:nccellen.t 
lO· When the 1nd1vidualized g~ide and te:tbook were fir.st inerodv.csd 
in mg school, I fa~t the pr~qram was 
llc\t that I've bad sotne e:rpe,::lenca wJ. th the i:ndi vf.duall zed gu:l.&e 
end textbook, it's cn~nce~ of su~cess a~e 
r find te~ch1ng with the Individualized guide and textbook to b~ 
L.fp:rcell.enf:.. L.lg·ood. lfadeqaate .. L~luof: good. I {poor. 
13~ The d~m~r.ds on a te~cher with tha 1nd1vidaalized guide ~nd 
t~:ctbook ars 
lJ.. abDve ~nd bQ"5'CJnd the req,tize.ment /:or good te.ach1ng. 
I { mer~ than prev.focs de~:taxds. 
[,:{. eqttal to previous de~~"ds. 
7:1 less than p:e7!ous e~mands4 
LL mucl1 less t!1an· p:reviotto c!tf'ma:lds. 
!{ 14 ~ .. '1'!:~ thEee ((!Cd~ pro.t.>J...:m.~, if any·, I find :in teaching with the 
1nd1v1du~l1zed g~ide and te~ebcok aro: I 
' 
l 
I I ;I 
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J . !' 
. I 
I 
, I 

Sk111 box Teacher's 
Manual 
Scope and Sequence 
Chart 
Skill box. 
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There fs one manual for each of the seven sk111 
boxes. Each manual gives an overview of the 
skill box. It describes the sktll booklets. 
suggests teaching aetivttfes related to the 
stfll taught 1n the booklets and contains test-
ing inforMtfon and answer keys. 
This provides an overview of the complete Math 
Modules system and fts cOMpOnents as well as 
the philosophy of the systa~. 
This provides fnfor.atfon on the skflls taught tn 
each IIIOdule. 
This fs a container storing all the •tertals for 
each learning area. 
./ 
•---..J;.F_lli\CTIOii:.S~(.;::.Olo-t.:t )t-------·~-Jl.ECD!ALS ( 05) 
1fuole and half of a set. 
Dividing sets into equal sub-
sets o 
Irl.entifyint:; fractions with 
denominators to 8 and 
their multiples, using sets. 
Comparint;, addine and sub- Decimal numerals less than 1. 
tracting fractions with the Conversion of fractions and 
same denominator. Fractions expanded notation to hun-
equal to lo Equivalent fraQ~ .. e dredths. 
tions o 
?roper and improper fractions. 
Nixed numbers .. Reducing frac-
tions.. OrderinG, adding and 
.subtracting usin[S the ICD. 
Adding, Subtracting, and 
multiplying proper fractions, 
improper fractions, mixed 
numbers, and complex proper 
fractions o 
Decimal numbers greater than lo 
Place value to thousandths. 
Ordering and adding decimals. 
Place value, adding, and sub-
tracting to hundred-thou-
sandths.. Multiplying decimals .. 
GEOJ-1ETRY ( 06) 
Straight lines and curves, points 
inside, outside, and on closed 
curves. Circles, squares, 
rectangles and triangles. 
Lines and line segments. Naming 
polygons • Angles o Solid 
geometric figures. 
Parallel, intersecting, and 
perpendicular lines • Congru-
ent and right angles. Right, 
isosceles, and equilateral 
triangles. Identifying polygons. 
Polygon perimeters. Parts of 
a circle. Drm.ving aneles and 
triangles. Linear symmetry. 
Using the compass for congruent 
line segments, angles, and 
triangleso 
Using the protractor to draw 
and measure angles. Classifying 
triangles by angles. 
Square units .. 
t1nl tip~yinr; .fractions using 
C::J.DC8llnCo 
.,.,t· 1 ·n and l'v'd' d l. Area of polygons and circles. l'.lu :tp Yl g c 1 l lng ec -
/ mals. Volumes of simple solids. 
SPECIAL TOPICS (07) 
Equal, equivalent, empty 
universal, union, inter-
section, and complement 
of sets 0 
Performing set operations 
with numbers and geometr-:J 
Performing set operations 
with open sentences, 
inequalities and truth 
sets. Rates and ratios. 
CalculA. ting and graphing 
truth sets of equations. 
1.0 
w 

Pretest 
Pretest Answer Keys 
Prescription Record 
Sk111 Booklets 
Skill Booklet Answer Keys 
Progress Chart 
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The Teacher's Guide provides an overview of the entire Math 
Modules s,ysteJa. The Teacher's Manual which accompanies each Skill Box 
has specific instructions for the use of that Box. F1nt the teacher 
should read the guide, and then the specific •nual for each of the 
boxes the class wtll use. 
96 
With Math Modules, the student is actively involved tn the 
instructional process. A Placement Test in a particular learning area 
detenaines the student's ability level and placeaent withfn a 110dule. 
A IROdule Pretest establishes whfch skills he should learn. Students 
score thefr own Pretests to prescribe the necessary Skill Booklets. 
They also record the booklets to be used in thetr individual Prescrip-
tion Records. 
The teacher scores the diagnostic exercises in the Skill Booklet 
after the student completes the assigned work. When the student has 
Mitered tbe sktll, he proceeds to the next Skill Booklet. If he needs 
.,,. practt ce, he will go to the teacher for ass t a tance. 
Because Math Modules provides for varying differences tn ability 
and rate of leaming, the teacher is free to gtve students individual 
attention. If a student does not ••ter a sktll by using hfs Sk111 
Booklet, the teadler provides supp1118ntary instruction and practice 
exercises. 
The Teacher's 6utde presents an overview of the entire system. A 
anual ts provided for each learning area. All the ~r~ter1als for each 
learning area are packaged together in a skill box. There are ten copies 
of each Sktll Booklet (except for the Special Topics skill box, fn which 
there are thirty copies of each booklet) and five copies of each Sktll 
Booklet Answer Key. All other aaterials are contained in the Teacher's 
Package. 
In order to provide st.~dents wtth an indivtdualtzed progr111, the 
Math Module COIIPOnents are highly structured. The Cf)llpOnents are used 
tn the following order: 
Teacher's Guide 
Skill Box Teacher's Manual 
Place•nt Tests 
Mathematics Profile 
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